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INTRODUCTION 

Mankind increases Through births and decreases through 
deaths. The number of people living at any moment is equal 
to the differertce between the number born up to that moment 
aied the number deceased up to that moment. If we knew 
these numbers we should also know the population of the 
earth. Unfortunately we do not know them. 

The upper limit of fertility (actual production of children) 
IS determined by fecundity (child-bearing capacity) ; it 
would be I cached if all females gave birth to as many children 
as they possibly could, The lower limit is zero ; it would 
be reached if a general birtfiTstrike was lOo per cent successful. 

The upper limit of mortalit y is represented by the number 
of existing people, since all these people may die at once. The 
lower limit ig above zero, since human beings are not immortal ; 
bfut it is impossible to say where the lower limit actually lies. 

The full effect of fecundity would be realized if all females, 
throughout their entiic child-bearing period, had sexual 
intercourse with procreative men and did nothing to prevent 
conception nor to procure abortion. Since those conditions 
are never and nowhere fulfilled, fertility always and every- 
where lags behind fecundity. But there have been, and there 
still are, in every country individual females who from the 
beginning till the end of their child-bearing period are married 
to procreative men, and who neither through abstinence nor 
through contraceptive devices ot deliberate abortions restrict 
fertility. There are also communities where such females con- 
stitute at vast majority. In the seventeenth century this was 
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true of the French Canadian women who, on account of the 
great scarcity of females, mostly married very young and usually 
remarried quickly when their husbands died while they were 
still in child-bearing age. But even granted that such women 
generally had as many children as they possibly could — and 
the available figures tend to prove that — there were some 
women, particularly nuns, who practised complete abstinence. 

Till a few decades ago, abstinence of unma rrieoTemales 
was generally considered the most decisive factor in reducing 
fertility as compared with fecundity . There were even people 
who apparently believed that for married women fertility 
fully corresponded to fecundity. We may quote in this 
connection Messance (1766), who considered it physically 
impossible that tax- exemptions granted by Louis XIV to the 
fathers of numerous children could lead to an increase of 
births : ^ 

. , , the fertility of the marriages depends on causes absolutely 
independent of the wish even of those who can alone contribute to it, 
and is for this reason above all laws made by men. 

There were, to be sure, contemporaries of and even earlier 
writers than Messance who, in discussing population growth, 
pointed to practices preventing conception and procuring 
abortion,® and also to differential fertility between urban and 
rural dwellers, between the well-to-do and the poor. But 
they referred merely to birth control of unmarried women, 
and they did not intimate that differential fertility of married 
women was due to any deliberate action, but rather to 
impotence of the husband, barrenness of the wife, the abuse 
of spirituous liquors, and luxurious and unwholesome manner 


^ Messance, Recherches sur la population des Generalites d'Auvergne, de 
Lyon, de Rouen, ei de quelques provinces et villes du Royanme, etc., p. 143, 
Paris, 1766, 

* One year after the publication of Messance’s book, Thomas Short 
complained that “ so many wicked Arts are daily used to prevent Conception 
and cause Abortion,” and proposed : “ Such as are proved guilty of 
unnatural Gratifications of their Inclination, or use Arts, Instruments, 
or Methods to prevent Conception or cause Abortion, let all such suffer 
according to excellent Laws in that Case to be provided , and the Instrument 
Maker be punished ot hanged with the Criminals.” See A Comparative 
History of the Increase and Decrease of Mankind in England, and several 
Ctmntnes Abroad, pp. ay, 29-30, London, 1767, 
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of living. [^To encourage matrimony, especially early marriage, 
and to hinder licentiousness of married people seemed the 
best and practically the only means of promoting fertility. Q 
y^n any case, birth control of married women did not affect 
fertility to a very considerable extent. ^It is, therefore, safe 
4o assume that the ratio of fertility to fecundity among married ' 
women in former times was fairly constant on the whole^ 
Feciindity itself, of course, changed — it dropped, say, in case 
of a famine — but such changes were seldom permanent, and, 
if permanent, were seldom considerable, (^ortality, on the i 
other hand, varied enormously. It was therefore the decisive > 
factor in determining population growth. 

'CTo-day the situation is quite different in all countries of 
western civili'zafion.X i^^ith the ever-increasing spread of birth 
control the gap between fecundity and fertility has been 
.widened more and more.J Mortality, on the other hand, 
no longer fluctuates extensively. The decisive factor in^l 
. determining present population growth, therefore, is-* 
fertility 

This book, then, is primarily concerned with fertility. 
Mortality will be discussed only in so far as it counteracts the 
results of fertility. Immigration and emigration will not be 
considered at all. 

^ See Kuczynski, "British Demographers’ Opinions on Fertility, i66o- 
iy6o,” Annals of Eugenics, vol. vi, 1935, Birth control through married 
womeh appai entlydid not attract the attention of demographers until the last 
quarter of the eighteenth century. The first who discussed it was probably 
Moheau (Rechei ches et cormdiratiojis sm la population de la France, vol. j, 
pp, 101-102, Paris, 177S). 

“ The fact that fertility was much moie constant than mortality was 
perhaps first realized by Sir William Petty (1682), who stated : "That 
the Births are the best way (till the Accompts of the people shall be pur- 
posely taken) whereby to judge of the Increase and Decrease of People, 
that of Burials being subject to more Contingencies and variety of Causes ’’ 
(see Observations upon the Dublin-Bills of Mortality, MDCLXXXI, and 
the State of that City by the Observator on the London Bills of Mortality, 
p. 3, London, 1C83). From the fact that births weie more numerous 
in Dublin in 1678-1680 than in 1674 he diaws the conclusion that the 
population must have increased in the same proportion : " For other 
causes of this difference in Births, are very occult and uncertain "(ybid., p. 4). 
Many writers in the subsequent 150 years emphasized the constancy of 
the number of births. See, for instance, William Godwin (On Population, 
etc., Being an Ansztier to Mr, Malthus's Essay on that sub/ect,p. 172, London, 
l8ao) : "... give me the number of females at twenty in any year in 
the corrimunity, and I will tell you the number of births,” 
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^'Fhc invesligator of fertility is confronted with two tasks. 
He must appraise the accuracy of the available statistical dat.i 
in order to avoid using inadequate statistics, and he must 
relate the various statistical data to each other in such a manner 
tEaTthey convey a true picture of fertility .J d’he object of the 
first chapter of this book is to facilitate a judicious appraisal of 
the statistics of births. It shows how the investigator may 
test the completeness and the accuracy of statistical data, and 
how, in particular, he should tackle the problem of legitimate 
and illegitimate fertility which is so much obscured by the 
considerable proportion of legitimate children conceived 
before marriage. The subsequent chapters are devoted to an 
analysis of the principal methods used for measuring fertility, 
mortality, and population growth, and of the results obtained 
by such measurement. 

Many methods have been and are still used for measuring 
fertility, mortality, and the balance of births and deaths. In 
every case the basic data are either (i) vital statistics, oi 
(z) census data, or (3) vital statistics and census data com- 
binedji The founder of population statistics, Jo hn Graunt, 

1 (1662), used vital statistics exclusively because at ]ns"rfifiFlio 
census was taken in England. American statisticians, all 
through the nineteenth century, had to resort to census data 
because births and deaths were not properly registered. 
jWherever both vital statistics and census data are available it 
has become the universal practice to measure mortality by 
\ relating deaths to population. But fertility and population 
' growth are still to-day frequently measured by the earlier 
methods, i.e, the exclusive use of either vital statistics or 
census data, and without due regard to the age composition 
of the population. 

j^Why is it that fertility, contrary to mortality, is still generally 
measured by inadequate methods ? The main reason is : 
Interest in mortality has been keener than interest in fertilitj^ 
The business of insurance companies and policies of public 
health depend on assessing mortality. l(The fact that mortality 
was the decisive factor in determining population growth till 
I the end of the nineteenth century has also been a strong 
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incentive to the perfection of the methods for measuring 
mortality.^ The basic death data for an accurate measurement 
of mortality (deaths by age) have been regularly published for 
every civilized country. Vihe fact that nowadays fertility 
is the decisive factor in determining population growth has 
had a marked influence in shaping the statistical work in 
newer countries, ^but some of the older countries still cling to 
the antiquated methods of measuring fertility, and do not 
even provide the basic birth data for an accurate measurement 
of fertility (births by age of mother). In the report of the 
Registrar-General for England and Wales for 1936, births 
were still classified only by sex and legitimacy, just as in 1842, 
and the only progress achieved since then is a similar classifica- 
tion for still-births. This lack of adequate data certainly fosters 
the use of inadequate methods for measuring fertility. But 
even where adequate birth data are available, the best use is 
not always made of them because the analysis of birth statistics, 
unlike the analysis of death statistics, is not yet considered 
a professional duty involving great responsibilities. If this 
state of affairs persists the bulk of this boolc will be of interest 
only to a few scholars. But if the point of view that fertility 
deserves as careful a treatment as mortality gains ground, 
an appraisal of the methods of measuring fertility may prove 
to be of some practical use. 

Results of the best methods of measuring fertility, mortality, 
and population growth arc to be found in Chapters IV, V, 
and VI. They cover Europe, Australia, New Zealand, and 
in some cases also Canada and the United States. Our 
guiding principle was to include only countries and periods 
for which the official statistics are fairly complete. 1 Special 

^ Ift view of this restriction no attempt has been made to revise, for 
instance, the official birth data even when an estimate of the minimum 
number of omissions was feasible. "We thus give here as the gross 
reproduction rate for. Bulgaria, 1901-1905 (computed from the official 
birth figures), although yfe feel confident that the rate was actually at least 
3'34 (see Kuczynsld, The Balance of Births and Deaths, vol. ii, p. 33, 
Washington, 1931). 

In some cases wheie official data are lacking we have lesorted to 
estimates. This was necessary, for instance, in order to obtain the total 
number of births and deaths m Western and Northern Burope (Appendix, 
Tables II and VI). 
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stress has been laid upon showing the trend for the last sixty 
years until 1934. 

The book is not concerned with the causes and conse- 
quences of decreasing fertility. This subject has been 
treated by another staff member of the Depaitment of Social 
Biology, Dr. Enid Charles, in her recent volume The Twilight 
oj Parenthood. 



CHAPTER I 

THE APPRAISAL OF BIRTH STATISTICS 
I. Number of Births 

.Birth statistics, as a rule, are based on birth registration 
and the accuracy of such statistics depends in the first place 
on the completeness of registration. J Birth registration can 
never be as complete as, for instance, marriage registration, 
since’ in most countries mairiage becomes valid only through 
registration, while biiths (and deaths) do not depend on 
registration and actually are not registered in more or less 
numerous cases, The student of birth statistics usually does 
not doubt the completeness of registration, or, if he is diffident, 
feels helpless. (It seems, therefore, useful to indicate some 
tests which the investigator may and should applyj) whenever 
he has not good reasons to assume thatVbirth registration will 
be fairly complete, y 

should compare the numbers of biiths for several 
consecutive yeais . ) If he is interested in Cuba or Mexico, 
he will find the following figures : ^ 


Year 

Cuba 

Mexico 

1923 

ss.sSi 

470.723 

1924 

S 7 . 0 II 

459.894 

1925 

63,606 

503.531 

1926 

187,881 

483,339 

1927 

S 9 , 68 o 

480,752 

1928 

60,231 

517,063 

1929 

60,441 

634.897 

193° 

150,88? 

819,814 

1931 

99,438 

755.282 

1932 

65,706 

734.436 

1933 

66,922 



^ See Statistical Year-Book of the League of Nations, 1931-33, p 49: 
1933-34. P' 47 . Istituto Centrale di Statistica del Regno d'ltaliai 
Noliziano demografico, 1935, p. 77 
I 
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In both countries the differences from year to year are in 
part very large and, therefore, should arouse suspicion. But 
each case is different. 

The Cuban figures should be discarded without further 
examination, since it is inconceivable that the number of 
births in one year (1926) could be three times as high as in 
each of the three preceding atid the three following years. 
The birth figures of Cuba, which were much more accurate 
under the Spanish regime, have for many years been extremely 
erratic. Every few years the Cuban Government issues a 
new decree inviting the population to I'egister births, with 
the result that ten thousands of parents who had neglected 
to have their children registered do so. But registration 
of newly-born children remains utterly inadequate. 

The Mexican figures for 1923-1928 should also be discarded 
without further examination, because the gradual rise in 3929 
and 1930 clearly indicates that registration was very incomplete 
before 1929. The figure for 1929 should also be rejected as 
incomplete because the figures in all subsequent years were 
considerably higher. The very high figure for 1930 (820,000 
births in a population of 16,500,000) and the heavy drop from 
1930 to 1931 would seem to indicate that numerous births 
occurring before 1930 have been registered in that year. I'he 
figures for 1931 and 1932 may be accepted as fairly accurate. 
The example of Mexico is interesting also from another 
standpoint. Before the figures for 1929 were known, the 
figures for 1923-1928 could be accepted as fairly accurate. 
Three years ago the International Statistical Institute, in 
publishing these figures, stated : 1 “ The figures are not 
absolutely accurate because in the Federal District there is no 
obligation to report the births.” And yet probably one- 
third of all the births in the country had not been registered 
a fact which certainly cannot be explained by inadequat 
registration in the Federal District alone, since this distric 
comprised only 7 per cent of the total population. 

2. (The student shordd ascertain the ratio of births 

* AperfU de la deniographie des dwers pays du monde J931, p. 138, T 
Hague, 193a- 
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population.'^ He may find as births for Albania in 1932-1929 : 
11,414; 7,936; 9,735; 9.770; 13.105; 13.148; 12,509; 

and 12,429.1 If the population of Albania were 300,000 or 
400,000, none of the yearly birth figures taken by itself would 
appear to be impossibly low, and it w^ould be necessary to 
ascertain whether a war or a famine may have reduced the 
number of births in 1923-1925. But since the population of 
Albania was goo, 000 or 1,000,000, it is evident that only a 
small fraction of the actual number of births was reported. 

3.1^6 should ascertain the ratio of male to female births. 
If this ratio is higher than 1-15 : i. it is safe to assume that 
registration of girls is incomplete. |This may be due to the 
fact that the laws on military service make the registration 
of boys more important, or to the fact that for some other 
reasonj^any fathers do not take the trouble of covering the 
sometifttfes very long distance from their dwelling to the 
registration office in order to have a girl registered. In the 
latter case, registration of boys is also likely to be deficient, 
although less so than that of girls. 

4tThe student should compare the number of births in 
the year preceding a census with the number of children under 
one year ascertained at the census. The number of births 
ought to be higher because the census includes only those 
children who are still living. If, therefore, the number of 
births is lower, birth registration is to be considered inade- 
quate. J|The 1929-30 birth figures of Oklahoma and of 
Tennessee, 40,930 and 51,881,2 should thus be rejected without 
further examination because the numbers of children under 
me year ascertained at the census of i April, 1930, were 
1,634 56.335 respectively .3 (When the number of 

dldren under one year is not higher than that of children 
tween one and two, or when for some other reason the 
curacy of the age data given by the population seems doubt- 


See ibid., p. 114. 

.'Births trom i April, 1929 to 31 March, 1930; see United States 
partment of Commerce, Bureau of the Census, Introduclion to the Vital 
" iistks of the United States, 1900 to 1930, by Walter F. Willcox, p. So, 
ihington, 1933. 

See Fifteenth Census, Reports on Population, vol. it, pp. 672-673 . 
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ful, it is advisable to compare the number of births in the five 
years preceding the census with the number of children under 
five years ascertained at the census. jThis may be illustrated ] 
by the birth figures for New Zealand Maoris in the intercensal 
period 1931-1926. The total number of such births was 
6,899, while the children under five ascertained at the census 
of 1926 was hot less than 10,380.1 It would thus appear that 
birth registration of Maori children was most inadequate.® 

Of course, we should be careful not to conclude from a 
plausible ratio of the number of births to the number of 
children that registration is complete. ) Both birth registration 
and the enumeration of children may be incomplete to a similar 
extent.) A striking example of this kind is furnished by the 
United States. The number of children under one year 
ascertained on i April, 1930, was 2,190,791,3 of whom 2,054,833 
lived in the Birth Registration Area.*! ^ The total number of 
live-born recorded in 1929-30 in the Birth Registration 
Area was 3,187,551.3 The ratio of children to births (0-94 : i) 
is approximately what one would expect, since 93 per cent 
of the newly-born in the United States survive the first year 
of age, and since most of the children under one year ascer- 
tained at a census have been exposed to death much less than 
one year. But we saw, on the other hand, that birth registra- 


^ See Dominion of New Zealand, Population Cen^iii, 1926, vol. xiv, 
pp, 3, 20. 

° Such a check was evidently not made by the New Zealand Government 
Statistician, who, in discussing the recorded births for 1935-1927, stated: 
“ The number of Maori births recorded in 1925 was much higher than in 
any previous year. It is impossible to say to what extent this is due to 
births which occurred in previous vears not being registered until 1925, 
but the 1926 and 1927 figures may 6e regarded as normal ” (iVero Zealand 
Official Year-Book, 1929, p. 128). The 1716 Maoris births recorded in 1925 
constituted only perhaps two-thirds of the births which actually occurred 
in that year. The number of registered births in 1926 and 1927 — 1,536 
and. 1,495 — lagged still more behind the truth. Registration was less 
deficient in the following four years, when 1,845, 2,216, 2,124, and 2,312 
births were reported. But it apparently became satisfactory only in 1932 
or 1933, when 2,74s and 2,948 births were legistcted. 

“ See Fifteenth Census, Reports on Population, vol. ii, p. 576. 

* 'rhe Birth Registration Area included all states except South Dakota 
and Texas. The numbers of children under one year in these two slates 
were 13,862 and 122,096 respectively (see ibid., pp, 672-673). 

® Computed from Introduction to the Vital Statistics of the United States, 
iQoo to 1930, p, So, 
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tion was utterly deficient in Oklahoma and Tennessee, and a 
comparison of the births of 1929-30 with the children under 
one year enumerated on i April, 1930, shows that birth 
registration must have been inadequate in a number of other 
states such as Arizona, Arkansas, Colorado, Georgia, Idaho, 
Iowa, Kansas, Kentucky, Louisiana, Nevada, North Dakota, 
West Virginia. If, notwithstanding such deficiencies in 
registration, the ratio of births to children looks plausible, 
it is due to the fact that the enumeration of children was 
likewise inadequate and, for the country as a whole, at least 
as inadequate as birth registration. But conditions vary 
greatly from state to state. In Oklahoma, Tennessee, Colorado, 
etc., birth registration was much more deficient than enumera- 
tion of children, however deficient the latter may have been. 
In other states like New York, where 217,628 births were 
registered in 1929-30, while no more than 183,734 children 
under one year were enumerated on i April, 1930, birth 
registration evidently was much less deficient than enumera- 
tion of children, and the same is true, for instance, of Massachu- 
setts and Pennsylvania. 

5.\If none of these tests furnishes proof of incomplete 
birth registration in the state as a whole, the investigator 
should apply them to geographical subdivisions, or to special 
groups such as religious minorities. A few examples may 
illustrate the results of doing so. 

In the 50 provinces of European Russia, according to the 
census of 28 January, 1897, the Jewish children under one 
year consisted of 58,283 boys and 55,890 girls ; the number 
of Jewish births registered from i February, 1896, until 
I February, 1897, comprised 70,386 boys and 3,711 girls.i 
The ratio of male to female children at the census seems quite 
plausible. The same is true of the ratio of boys born to boys 
living. But the ratios of female births to male births, and of 
female births to female children are far too low, and cast grave 
doubt upon the adequacy of birth registration for Jewish 
girls. 


^ See Kuczynsld, The Balance of Births and Deaths, vol. ii, p. 99. 
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In Serbia, 12 Mahometan births were reported for 1891, 
87 for 1893, 173 for 1893, and an average of 166 for 1896- 
1905. Since the number of Mahometans counted at the 
censuses of 1S90, 1895, and 1900 averaged 15,308, there is 
not the least doubt that only a small fraction of the actual 
births has all the time been included in the statistics.^ 

For most provinces of the Argentine the ratio of male to 
female births does not give rise to any particular suspicion. 
But in the Provincia de la Rioja the ratio in each year from 
1917 to 1923 exceeded 1-15 : i.^ 

^t is, however, one thing to ascertain whether or not birth 
statistics are seriously deficient, and quite another thing to 
estimate the degree of deficiency. We should distrust the 
accuracy of birth statistics in all cases where obligatory birth 
registration has not existed for a long period, and moreover 
in all cases where the contacts of the authorities with the/ 
people are likely to be loose, either because the country is 
sparsely settled, or on account of racial differences. But we 
should also distrust statements about the degree of deficiency 
of birth registration^ An illustration of this is provided by the 
results of official computations of unregistered births in 
England and Wales, in the 39J years from i July, 1837 (when 
civil registration began), until i January, 1877 (two years after 
birth registration had become obligatory). The best known 
statement, usually referred to in text-books, was made by 
William Farr in a report dated 30 March, 1878 : ^ 

Looking back from the first complete year of registration to the 
last, the annual births were 463,787 in 1S38 and 887,968 in 1876 ; 
and the new births actually recorded from ist July 1837 on the 
national registers were 36,129,906. There were in the first year 
30-3 births registered to every 1,000 inhabitants, in the last year 
36-6 ; and after allowing for any natural increase of the rate in 
the interval, or any deficiency of registration in the last year of all, 

I am inclined to think the actual birth-rate of living children was 

See fif'd., p. 121. 

“ See La Foblaciiny el Movimiento Deniogrdfico de la Repi'iblica Argentina 
en dPerlodo 1910-1925, pp. 67-71. 

“ Thirty-Ninth Annual Report oj the Registrar-General of Births, Deaths, 
and Marriages in England [Abstracts of 1876), p. v. 
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36 per 1,000 during the 39 J years of civil registration. At this 
rate besides the 36,139,906 births registered therefore 1,441,603 
births remained unregistered, or about 5 in 100. 

This sweeping statement is the more surprising as Farr, 
in 1874, had published a much more conservative estimate of 
the gaps in the registration of births ; 1 

The precise extent of the deficiency cannot be determined ; but 
I am disposed to believe that the annual deficiency in the last ten 
years does not exceed the estimate in the last Census Report, and that 
was 13,614 out of 763,633. The probable annual deficiency in the 
ten years 1841-50 was 38,036, in the next ten years 19,333, and in 
the last ten years, as has been already shown, 13,614. The deficiency 
thus rapidly declined : calculated on 1,000 births occuning, it was 
in the three decades, 65 in the first, 29 in the second, and i8 in the 
third. 

The table in the Census Report, which was likewise pre- 
pared byFarr, shows that in i84i-i87othe number of registered 
births was 19,460,482, the number of “ calculated ” births 
(births “ estimated by the English Life Table from the number 
of children under ten years of age ”) 20,170,215, and the 
“ probable deficiency of registered births ” 709, 733, ^ or 3'S 
per cent. Since registration was certainly more incomplete 
in 1837-1840, but more complete in 1871-1876 than in 
1841-1870, the deficiency percentage of registration was 
surely not larger in the 39I year period 1837-1876, than in 
the 30-year period 1841-1870. 

We are far from suggesting that the test made by estimating 
the births with “ the English Life Table from the number 
of children under ten years of age ” is conclusive ; but this 
test, which indicated that the proportion of unregistered 
births was 3^ per cent., is certainly preferable to an estimate 
of 5 per cent,, based on the mere guess that the actual birth 
rate for the 39J years will have been 36 per 1,000. It may 
seem futile to worry about such an apparently negligible 
difference between two estimates. But we have deliberately 
chosen this example in order to demonstrate that far-reaching 

^ Thirty-Fifth Annual Report (1873), p. v. 

‘See Census of England and Wales for the Yeai 1S71, vol. iv. General 
Report, pp, xxiv, S4-5S- 
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consequences may result, even from what would seem a trifle. 
The birth rates computed from the registered births in 1841— 
1850, 1851-1860, 1861-1870, and 1871-1875 were 32-6 ; 
34-1 ; 35-2 ; and 35-5. The birth rates computed from the 
“calculated” births (assuming that the unregistered biiths 
in 1871-1875 averaged ro,ooo) were 34-8 ; 35’2 ; 35'9 ; and 
36’0. It is quite probable that the actual birth rate did 
not increase as much as the birth rate computed from 
the registered births indicates, since registration in course 
of time became less deficient. But there is no basis for the 
opinion expressed first by Farr, and generally accepted since, ^ 
that the birth rate in England did not increase at all between 
1841 and 1875. No one can tell whether registration in that 
period was deficient by 3-5 or by 5 per cent. In the third 
quarter of the century the deficiencies were so small that no 
numerical test could possibly prove them conclusively, since 
even the best test involves a considerable margin of error. 
In a case like this the student has only two alternatives :^e 
may accept the birth rates computed from the “ calculated ” 
births, and conclude that the actual birth rate increased 
slightly ; or he may say (and this seems the preferable course) : 
non Zfjz/ef.^CBut he should under no circumstances accept' 
am’ estimate of the deficiency of birth registration computed 
on the assumption that such and such average birth rate I 
orevailed.) 

V^In former times registration referred to baptisms rather than 
to births. In many cases the number of baptisms will approach 
quite closely the number of births. But the student, before 
using figures for baptisms instead of figures for births, should | 
always make sure of two things : (t) that the religious minori-j 
ties who do not have their children baptized are negligible ; 
(2) that the registers include the baptisms of young children 
ordy.} 

The first fact was already realized by John Graunt (1662), 
who tested the number of baptisms by relating it to the 
number of burials, of miscarriages, and of women dying in 

’ See, for instance, Ncwsholme, Sir Arthur, The Elements of Vital 
Statistics, new ed., pp, 92-93, London, 1933. 
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child-bed.i One century later {1759), the editor of A Collec- 
tion of the Yearly Bills of Mortality, in discussing the London 
registers, clearly showed the gaps caused by omissions of 
births in records of baptisms : ^ 

Our bills must plainly he a very defective register of births, as 

I . They extend only to baptisms, which are administered according 
to the rites and usage of the church of England. Very few of the 
numerous body of dissenters, and none of the Roman-catholicks, are 
included in this number. 

z. They take no notice of those, who die unbaptized ; or of those, 
perhaps no inconsiderable number among the lowest class of the 
people, who never are brought to be baptized at all. 

As an illustration of the errors which may emanate from an 
identification of baptisms and births in case many adults are 
baptized, it may be mentioned that the registers of baptisms in 
the city of Buenos Aires in the years 1601-1610 run as follows : 
35. 74i 27. 533. 24, 43. 3S3. 47. find loi, while the popu- 
lation for 1602 has been estimated at 500.^ The enormous 
numbers of baptisms were due to the fact that many negro 
slaves were brought into the city for the purpose of baptism. 
^Attention should finally be called to the fact that the 
ambiguity of the term “ bi rth ” som et imes create s c onfusion . 
Birth mea'n.s both the act of bringing forth a child or more 
(in case of tydns, etc.), and the fact of a child being born. The 
student should therefore always make sure whether the birth 
figures refer to the number of confinements, or to the number 
of children born. In this book we understand by number 
of births the number of live-born.^ 

2. Live-born and Still-born 

Birth figures sometimes include still-born, and sometimes 
comprise live-born only. (Before making comparisons, the 
student should always ascertain the scope of the figures.^ 
Whenever vital statistics give live-born and still-born 

^ See Graunt, Natural and PohtUal Obsmvatiom up 07 i the Bilh of 
Mortality, ist ed , p. 30, London, 1662. 

' A Collection of the Yearly Bills of Mortality from 1657 to lys^inchm-ue, 
etc., p. 4, London, 1759. 

“ See Censo Genercd de Pohlacidn, Pdificaddn, Comet do i Industrie de la 
Ciudad de Buenos Aires, 1SS7, \'ol. i, pp. 474-475. 
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separately, the problem arises whether live-bont only or all 
births should be considered. Since the statistical definitions 
of live-born and still-born have changed in the course of time, 
and also vary between different countries^t would seem prefer- 
able to neglect any distinction and to consider only total births.' 
But since Great Britain, prior to i July, 1927, did not register 
still-births at all, and since there are still sonne countries which 
do not register them, while on the other hand the exclusive 
publication of figures for total births has vanished, [it seems 
advisable to confine international studies to the live-born'!' 
The student should, however, keep in mind that the numbers 
of live-born are slightly affected by the definition of live-born 
in use at the different periods and in the various countries. 
The statistics of live-born in England and Denmark thus 
include all children who have shown any sign of life after 
birth, while in France and Belgium they exclude children who 
were born alive, but died within three days after birth without 
birth registration. The proportion of such children amounts 
in/ both countries to about 07 per cent of the live-bhrn and 
to 15 or 16 per cent of the still-born.i 

3. Legitimate and Illegitimate Births 
-The newly-born in vital statistics are usually subdivided into 
egitimate and illegitimate.J In itself, of course, this dis- 
cinction does not cause such difficulties as the distinction 
between live-born and still-born j[but it raises very intricate and 
practically insoluble problems in connection with the measure- 
ment of fertility^ 

Legitimate children may be born to married, widowed, and 
divorced women ; illegitimate children may be born to single, 
married, widowed, and divorced women. The usual method 
of relating the legitimate births to the married women and 
the illegitimate births to the sum of the single, widowed, and 
divorced women, therefore, is not absolutely correct. But it 
is difficult to appraise the exact purport of the error, since there 
are very few countries which publish the number of births 

See Kuezynski, The Balance of Births and Deaths, vol. i, pp. G3-66, 
New York, 1938. 
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according to the civil status of the mother. Sweden and 
Prussia have done so for many years ; ^ Hungary for one ycai 
(1897) classified the illegitimate births according to the nuiiital 
condition of the mothers. 


Table i. — Legitimate and Illegitimate Biiitiis accouding 'I'g *~n'n- 
Status of Mothers ; Sweden, 1881-1930 ; Pru.ssia, 1922-1933 ; liUN- 

GABY, — 


Civil Status 
of Mother 

Sweden 

Prussia 

Hungary 

proper 

IUeg.“ 

Cruiitia- 

Slavonia 

IlleR.“ 

Leg. 

Illeg. 

Leg. 

Illeg. 

Single . 
Married . 
Widowed 
Divorced 
Unknown 

5,622,038 
[ 8,240 

791.758 

8,652 

26,365 

7,240,584 

8,758 

2,095 

769.458 

645 

26,479 

12,884 

46 s 

55.189 

282 

S1I43 

369 

1,661 

5.591 

282 

768 

33 

134 

Total . 

5,630,268 

826,945 

7,251,437 

809,931 

62,6,13 

6,808 


Table 2 — Legitimate and Illegitimate Births according to Civil 
Status of Mothers; Sweden, 1871-1930; and Pru.ssia, 192a- 19 , 33 ' 

(Per cent.) ‘ 



I-egitimale 

Births 


illegitimate liinhs 


Period 

1 

Married 

Women 

Widows 
and Di- 
j vorced 

Married 

Women 

Widow.s 
and Di- 
vorced 

1 

Engaged 

Olhous 


Stveden 


1871-18S0 , . 1 

99'So 

1881-1890 . . 1 

99-84 

1891-1900 . 

99-84 

1901—1910 . 

99-85 

19T1-1920 , . 1 

99-84 

1921-193Q . 

99-90 

1922-1932 . . j 

t 99-85 


0-20 

ogo 

3-70 

016 

i-og 

3-13 

016 

1-41 

3-64 

O.IS 

1-26 

3-40 

016 

I'oS 

3-02 

0-10 

0-41 

2-93 

Pi 

iissia 


o-is 

o-o8 

4-86 


9 '34 

86-r6 

8-65 

87-1.! 

8-87 

86 -oK 

9-53 

85-81 

13-87 

82-03 

24h;o 

71-76 


95 -oO 


r The figures for Prussia, prior to 1922, however, were all wrong. 

® See Svoriges Officiella Statistik, " Sammandrng, 1013,” Staihtisk 
Tidsknft, 1913, p. 16 ; Bejolkningsrorehen Oveniht Jor Aren 1 91 1-1930, 
p. 1S2 ; ihid., 1934-1935, p, 4 ; ibid., 1930, p. 4 ; Preussische Statistik, 
Heft 274, p. s*, 276, p. 7*, 283, p. 7*, 287, p. 7-*', 289, p. 7*, 294, P' 7 *, 
298, p. 8*, 301, p. 8* ; Zeitsehrift des Preiissischen StatistischeH Landesamts, 
vol, 71, pp. 44, 383, vol. 72, p, g6 ; Ungarische Staiistische Mittheibmgeii, 
New Series, vol. xxit, p, 99*. 

. “ Live- and still-born, 

■' For .Sweden, see Sveriges Officiella Statistik, BefolknivgsrSrdsen Ay 
193°) P- 13*) for Prussia computed from Table 1. 
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In Sweden and in Prussia the numbers of legitimate births 
to widows and divorced, and of illegitimate births to married 
women arc both very small. In Croatia-Slavonia the birtlrs 
of illegitimate children to married women constituted not less 
than 4-2 per cent of all illegitimate births, as against I’O per 
cent in Sweden, 0-5 per cent in Hungary proper, and o-o8 
per cent in Prussia ; but even here they constituted only 
0-3 per cent of all births to married women. 0 t may, there- 
fore, be taken for granted that for most countries the error 
emanating from the assumption that all legitimate and only 
legitimate children are born to married women, and that all 
illegitimate and only illegitimate children are born to single, 
widowed, and divorced women is not serioiis.J^It would, 
however, be a big mistake to conclude therefrom that the 
number of legitimate births, on the one hand, and of illegiti- 
mate births, on the other, should indicate to what extent the 
4 exual intercourse of married and of unmarried women leads 


Ho births.] We can perhaps best demonstrate the fallacy of 
^ch a conclusion by showing the most important types 
of legitimate and illegitimate children which play a part in the 
measurement of fertility. We shall choose as an example a 
woman who cohabited with A in 1917, with B from 1918 
to 1922, with C in 1924, with D from 1925 to and with 
E from 1929 on. She married B in 1919, became a widow in 



1922, and in 1925 married D, who got a divorce in 1930. 
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The children illegitimately conceived and illegitimately 
born to unmarried women — they are represented in the 
preceding table by (i), (2), (6), and (10) — comprise a great 
variety of cases ranging from the unwanted child of a prosti- 
tute who does not know its father, to the child whose father 
died the day before marriage w'as to take place. The statistics 
of some countries provide an insight into the numerical 
importance of certain groups of parents of illegitimate children. 
The statistics for Hungary proper, 1897, thus gave the number 
of the illegitimate children acknowledged by their fathers ; 
these were mostly the children of parents who lived together, 
and W'ho for one reason or another had not yet married, but 
may have married later. The Swedish statistics for many years 
have shown the number of illegitimate births to females engaged 
to be married. Many statistics, moreover, show the number 
of illegitimate children legitimised by subsequent marriaged 
A The children illegitimately conceived but legitimately born, 
represented in the preceding table by (3) and (7), likewise 
comprise a great variety of cases, ranging from the child 
whose conception caused its parents to marry to the child 
conceived the day before marriage. The number of these 
antenuptial conceptions followed by births can be derived 
approximately from all statistics which classify the births 
according to the duration of marriage. A plausible method 
of ascertaining the minimum number consists in adding to 
the children born in the first seven months of marriage two- 
thirds of those born in the eighth month and one-third of 
those born in the ninth month. 

Qj The usual method of measuring fertility of married and of 
unmarried women consists in relating the legitimate children, 
represented in the preceding table by (3), (4), (5), (7), and (8), 
to the married women, and the illegitimate children, repre-, 
seiited by (i), (2), (6), (9), and (10), to the unmarried women. 
The error emanating from relating the legitimate children of 
widows (s) to married women and the illegitimate children 

^ According to the statistics for Saxojiy 35 per cent of the illegitimate 
children born in 1525 had been legitimised before 1930, while i j per cent 
had died (see Siatistisches Jahrbuth fur den Freistaat Sachsen, 1930, p. 33). 
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of married women (9) to unmarried women has already been 
'disposed of as not serious. The children illegitimately con- 
ceived and illegitimately born — (i), (2), (6), (9), and (10) — 
should in any case be related to the unmarried women, no 
matter whether their fertility is to be measured according to 
their civil status at the time of birth or at the time of conception. 
In a similar manner, children legitimately conceived and 
legitimately born^ — (4), (5), and (8) — should in any case 
be related to the married women, no matter whether their 
fertility is to be measured according to their civil status at 
the time of birth or at the time of conception. But the 
children illegitimately conceived aird legitimately born — (3) 
and (7) — need a distinctive treatment according to the object 
of the study. If this object is to measure fertility according 
to the civil status at the time of birth they should be combined 
with all other legitimate children — (4), (5), and (8) — and should 
be related to the married women. If the object is to measure 
fertility according to the civil status at the time of conception, 
they should be segregated from the other legitimate children 
and should be combined with all other illegitimate children — 
(i), (2), (6), (9), and (10). The number of children illegiti- 
mately conceived but legitimately born, as a rule, is very 
considerable. According to a study made in 1907, they 
constituted in various countries and cities between 5 and 13 
per cent of all legitimate children, and between 20 and 44 
per cent of all first-born legitimate children ; the number 
of children illegitimately conceived was by 30 to 130 per cent 
higher than the number of children illegitimately born.i 

The number of legitimate children conceived before 
marriage is not only inuportant in connection with the measure-!' 
ment of fertility due to the sexual intercourse in or out of 
wedlock ; it serves also as a gauge for measuring the pro- 
portion of marriages, the fertility of which is already assured 
It the time of marriage. The percentage of such marriages 
in various countries and cities lay between 18 and 37. 

In order to cover the children conceived before marriage 

* See Kuezynski, " Zur Statistik der Fruchtbarkeit,” Bericht uber den 
■XIV. Intemationalen Kongress fiir Hygiene und Bemographie, Berlin, 
^3-29 September, 1907, vol. iii, pp. 1479-1480, 
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and taken over into matrimony fully, it is also necessary to 
talce account of the children legitimised through marriage. 
The number of such children in the various countries and 
cities lay between 9 and j 6 per 100 marriages. Attention, 
however, should be paid to the fact that in the case of some 
mariiages more than one child is legitimised, and that the 
marriages of pregnant brides comprise marriages through 
which children boin at an earlier period are legitimised. In 
order to ascertain the propoition of marriages through which 
illegitimately conceived children are taken over into matri- 
mony, account should only be taken : (i) of the number of 
marriages through which children are legitimised (not of 
the total number of legitimised children) ; and (3) only of 
those marriages in which the child illegitimately conceivep 
but legitimately born is the first child of such marriage. I The 
percentage of marriages in which an illegitimately conceived 
child was living at the time of marriage, or was born after 
marriage, varied in a number of countries and cities between 
30 and 46. But the percentage of marriages in which the 
bride had borne or conceived a child before marriage is 
actually, of course, still larger because no account has been 
taken so far of cases where children born to the bride before 
marriage were not legitimised because those cliildren had died 
or because the bridegroom was not their father. It is possible 
to include also those children for a number of rural districts in 
Denmark where in 45 per cent of all marriages illegitimately 
conceived children were taken over into matrimony in 1878- 
1882. ^Nine per cent of the brides had had children with 
their bridegrooms, I per cent with their bridegrooms and 
other men, 7 per cent with other men.| ^One-half of the 
brides had conceived children before marriage, while one- 
half had not conceived a child because they had either not 
had any sexual intercourse or intercourse without ensuing 
conception, j On the other hand, 15 per cent of all brides 
remained childless after marriage. But in appraising this 
percentage, account should be taken of the fact that some 
women did not remain childless probably only because they 
had already conceived a child before marriage. 
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Antenuptial conceptions thus play a large part in deter- 
mining the number of childless marriages, and in particular 
the legitimisation of children causes a great deal of trouble 
in connection with the computation of the percentage of 
sterile marriages. jThe legitimised children do not appear, 
it is true, among the legitimate births, but they play a part 
in determining the order of the legitimate births after marriage. 
In marriages through which two children, for instance, are 
legitimised, the first child born after marriage is not recorded 
as first child but as third child of the marriage. When it 
was found that in Berlin 730 first children had been borne by 
each 1,000 married women in 1886-1900, the distinguished 
director of the Statistical Office of Berlin, Plirschberg, con- 
cluded that 37 per cent of all Berlin marriages were sterile, 
and the eminent Norwegian statistician, Kiaer, in a special 
supplement to his well-known study on matrimonial fertility, 
gave an explanation of this extraordinary barrenness of the 
Berlin women. As a matter of fact, the total number of first 
children born to each 1,000 married women — including 
first children legitimised after marriage — was not 730 but 
822, and the percentage of sterile married women was not 27, 
but i7'8. 

The student who realizes the intricacy of the problems 
connected with the computation of fertility of married and of 
unmarried women will possibly be inclined to forego such 
computations altogether. We dare not dissuade him from 
yielding to this inclination, (Fertility of married women is 
doubtless a most interesting matter. But the usual metliod 
which measures fertility of married women by the number 
of legitimately born children is quite misleading.^ On the 
one hand it includes indiscriminately the children conceived 
before, but born after marriage. On the other hand it takes 
no account of the legitimised children. ^ The refined method 
suggested on the preceding pages is, however, hard to apply, 
since the cases are very rare where all the necessary data are 
available. 
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4. Tests of Accuracy 

We have submitted in the first section of this chapter some 
n^thods of testing the completeness of birth figure s. A task 
of not minor importance is the examination of the accuracy 
of the specific data from which the student of population 
vvants~t d draw conclusion s, j In some cases such an examina- 
tion is an easy matter. (Jt is, for instance, a well-known fact 
that there is a marked tendency, especially among illiterate 
people, to report age in round numbers, that is, in numbers 
ending with o or 5, or in even rather than odd numbers^ 
Thus the birth statistics of the Ukraine for 1926 reported 
80,902 mothers at 28 years ; 45,555 at 29 ; 73,117 at 30 ; 27,381 
at 31; and 44,583 at 32.^ {A scrutiny of such or similar figures 
should make us distrust the accuracy of the data referring to 
individual years of age. ) 

We should also distrust the accuracy of figures showing a 
particularly large number of confinements at extreme ages. 
If one finds, for instance, that the reported number of live- 
and still-born to mothers under 15 years in France in 1901- 
1905 was as high as 2,189, one might be suspicious and should 
try to ascertain further details about such births and about 
their numbers in preceding and subsequent periods. If 
one then found that practically all such births in 1901-1905 
were illegitimate births, and that the numbers were not much 
smaller before igoi nor after 1905, it would furnish no proof 
of the inaccuracy of the figures for 1901-1905, but an analysis 
of the relevant statistics would actually yield the results 
shown in Table 3, p. 24. 

It appears : (i) that in 1892, the first year in which 

the births were recorded according to the age of the mother, 
the births to mothers under 15 numbered not less than 2,432, 
that is in one year even more than in the five years 1901-1905, 
and that the yearly number of such births decreased to 310 
in 1906 and then dropped to 119 in 1907 ; 

(2) that the reported number of legitimate births to mothers 
under 15 years decreased from 1,553 ^^9® to 135 in 1906, 

^ See Statjstika Ukraini (Series I), No 154, p. 49. 
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Table 3. — Births to Mothers under 15 Years in FiiANcr, i8ya-iyi3. 


Years 

Live-hom 


Toial Biiths 


Leg. 

tUeg. 

Total 

Leg. 

lUeg 


Leg. 

Illcg. 

Total 

189a 

641 

701 

L 3+3 

912 

178 

1 ,090 

1,553 

879 

2,432 

1893 

294 

30a 

596 

585 

61 

646 

879 

363 

1,242 

1894 

271 

276 

547 

569 

92 

661 

S40 

368 

1,208 

1895 

249 

220 

469 

1 571 

106 

677 

S20 

326 

1,146 

1896 

270 

244 

SI4 

1 343 

86 

428 

1 612 

330 

942 

1897 

67 

17S 

245 

127 

88 

215 

UJ 4 

266 

460 

i8g8 

14s 

I2I 

263 

109 

99 

20S 

251 

220 

471 

1899 

1 loi 

199 

300 

164 

60 

224 

265 

259 

524 

IIJOO 1 

1 131 

1 2C6 

337 

273 

100 

373 

404 

306 

710 

igoi 

74 

183 

357 

i8t 

33 

214 

255 

216 

471 

1902 

142 

169 

3 " 

183 

a6 

209 

32s 

195 

520 

1903 

64 

177 

241 

222 

46 

268 

286 

22^ 

5^9 

1Q04 

4O 

i6o 

206 

88 

28 

II6 

134 

i88 

322 

igos 

66 

rSs 

249 

«S 

33 

iiS 

I5I 

216 

367 

1906 

131 

172 

303 

4 

3 

7 

135 

17s 

319 

1907 



109 

109 

— 

10 

10 

— 

IIQ 

iig 

1908 

I 

J13 

114 

— 

mSM 

31 

1 

124 

I2S 

1909 

2 

135 

127 

— 


4 

2 

129 

131 

TQIO 

2 

98 

100 



HQ 

7 

2 

ms 

107 

igi r 

5 

123 

138 

— 

■9 

11 

5 

134 

139 

igi2 

4 

127 

131 

— 

10 

,tO 

4 

137 

141 

1913 


129 

129 


8 

8 


137 

137 


and then dropped to o in 1907, while the number of illegitimate 
births to mothers of that age group decreased from 879 in 
1893 to 175 in 1906 and dropped to 119 in 1907 ; 

(3) that of the 6,969 legitimate births to mothers under 
15 years reported in 1892-1905 not less than 4,411, or 63 
per cent, were still-births, while of the 4,355 illegitimate 
children born to such mothers not more than 1,036, or 24 
per cent, were stiU-bom. 

In this case, there would be no further need to examine the 
figures. There would, in particular, be no need to ascertain 
that the large number of legitimate births prior to 1907 cannot 
be reconciled with the negligibly small number of married 


^ See Statiatique GCn^rale de la Prance Stalistique dit monvement de la 
population, 1911-1913, pp. 36-37 ; Statistique internalionale du mauvmnent 
de la population, vo\, i, p. 365 ; vol. ji, p, iia. 
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women under 15 yearsA The results pointed out suffice 
to indicate that none of the data before 1907 can be accepted 
as trustworthy. 

(_/ls a rule, the task of the student becomes more difficult 
when he has to appraise the accuracy of data relating to births 
to mothers over 50 yearsj If the number of such births 
appears very large, he should first find out the corresponding 
numbers for subsequent periods.} In the case of France it 
would appear, for instance, that the number of such births 
was extraordinarily large prior to 1907, that it dropped from 
1,027 1906 to t)4 in 1907, and that it stayed on the lower 

level to the present time. No further proof of the inaccuracy 
of the data prior to 1907 would be needed in that case. 2 The 
situation is not so clear in the case of Bulgaria, where the 
reported yearly number of live-born to mothers over 50 years 
oscillated from 1901 to 1907 between 897 and 1,185, averaging 
1,038.3 No data are available for any subsequent period, and 
(^the ratio of legitimate births to married women, of course, 
offers no clue since the number of married women at that 
age is very large, ^ If suspicious of the extraordinarily high 
figures we may be tempted to test their accuracy by consulting 
the statistics of neighbouring countries and, turning to Serbia, 
we find, indeed, that the reported number of births to mothers 


^ Only nine married women born after 1885 were reported at the census 
of 34 March, igor (see Aimiiaire Statistique de la France, 1 906, p. 7), 

^ Until 1907 the tables of vital statistics were prepared by the mayors 
for their districts, while from 1907 on individual forms for each birth, etc., 
were filled in by the registrars and sent to the central statistical office, 
which on the basis of those forms prepared the tables. The central office 
was aware in a general way that the new method yielded more satisfactory 
results (see Statistique du mouveinent de la population, 1907-1910, pp. v-vi), 
but it did not realize, for instance, that with the old method far too many 
births to very young and to very old mothers had been reported. It com- 
puted the fertility rates of mariied women in the various age groups for 
1893-1895 and tgo6-igio and came to the conclusion : “ It is then at the 
extreme ages that fertility has decreased most, due to the voluntary limita- 
tion of the family to a small number of children” (ibid., p. viii). If the 
office had tested the accuracy of the basic data by preparing a table like the 
one given above it would have recognized at once that the data for 1893- 
189s were erroneous and never would have drawn far-reaching conclusions 
from a comparison of the figures for the two periods, 

“ See Mouvement de la population pendant I'annee igoi, ResuUats en 
geniral paitr la Bulgarie entilre, p. 17 ; 1902, p. 15 ; 1903, p. 15 ; 1904, 
p. ts; 1905, p. 15; igo6,p, 17: 1907, p. 22. 
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over 50 in 1901-1907 averaged 29 only.i might,, there- 
fore, rightly argue that the difference between the figures 
for Bulgaria and for Serbia is so enormous that it can be 
explained only to a small part by the two facts that the women 
were somewhat more numerous in Bulgaria than in Serbia, 
and that the proportion of Mahometan women over 50, who 
according to the Bulgarian statistics were still much more 
fertile than the average Bulgarian woman over 50, was con- 
siderably larger in Bulgaria than in Serbia. But we would be 
wrong in drawing therefrom any final conclusion. If we push 
the investigation a little further by examining the age data 
revealed at the censuses of 1900 in Bulgaria and in Serbia, 
we find the following perplexing situation : 


Years of age 

Women 

Bulgaria ‘ 

Seibia ® 

44-45 

4.523 

23,241 

45-46 

42.333 

6,119 

46-47 

7.237 

3.126 

47-48 

3.950 

8,694 

48-49 

14.625 

2,327 

49-50 

3.186 

39.706 

50-51 

55.115 

1,969 

SI -52 

3,259 

4,107 

52-53 

6.527 

2,406 


While in Bulgaria the women of 50 appear to be 17 times 
as numerous as the women of 49, in Serbia the women of 49 
appear to be 20 times as numerous as the women of 50. The 
explanation for the divergence is probably that in both countries 
an unduly large number of women gave 50 years as their age, 
but that in Serbia the women were supposed to give the age at 
their next birthday, and that the central statistical office entered 
as 49 years old those women who had given their age as 50. 

' See Moiivement de la populahon dam le Royauvie de Serbie pour la 
piriod& dt 1900 d 1905, pp. iS6, 334. 462. 604. 746 ; Amuaire Statistique 
dll Royaume de Serbie, 1906, p. 155 ; 1907, p, 102. 

^ See Rimltats gAiiraux du recemetnetit de la population dans la pnnei- 
paute de Sidgarie au 31 dSembre 1900, Ifere Livraison, p. 136. 

“ See DAtOmbrement de la population dans le Royaume de Serbie le 31 
dicembre 1900, Deuxibroe Partie, pp. 81-83. 
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Since the age of mothers in Serbia has not been published 
by years of age (but only by quinquennial age groups), we 
have no direct proof that the number of mothers recorded as 
50 years was unduly low, but the age of the deceased females 
is given by years of age, and a study of the figures shows that 
in 1901, for instance, the number of women reported as having 
died at 47, 48, 49, 50, 51, and 53 years was 127, 41, 600, 37, 97, 
and 65 respectively^ Here, again, the number of women 
reported as 50 years old was unduly low. It seems safe to con- 
clude that the number of mothers who in Serbia had given 50 
years as their age was likewise unduly low, and that, therefore, 
the reported number of mothers of 50 years or more (average 
for 1901-1907 ; 29) considerably lagged behind the truth. 

As for Bulgaria, the age of mothers has not been published 
by years of age since 1900, but it was published for 1898-1900 
for each year, including 50 years, and it appears that in 1900, 
for instance, the reported number of births (including still- 
births) to mothers of 47, 48, 49, and 50 years was 196, 467, 
129, and 693.2 The number of mothers reported as 50 
years old, therefore, was unduly large. The reported number 
of mothers of 50 years or more (average for 1901-1907 : 1,038) 
in Bulgaria, then, considerably exceeded the actual number. 

The foregoing discussion indicates that while the right 
appraisal of the statistical material is sometimes very easy, 
it is sometimes rather difficult, and^the student frequently 
will have to work out his own methods for testing its accuracy4 
We shall here confine ourselves to giving one more example 
in order to indicate what procedure h e m ight follo w. 

The Hungarian Statistical Office has published for 1903- 
1925 detailed tables of the number of children born to married 
Women during their last marriage, as ascertained at the death 
of those women.® The data cover for 1903-1915 the entire 

* See Moiivenwnl de la population dans le Royatitne de Serhe, igoo-igoj, 
pp. 360-361. 

““ See Mouvement de la population pendant I'annce 1900, Bidgarie 
entiere, p, loi. 

“ See Pubbralions statistigues Hongimses, New Sciies, vol. 33, pp. 27*- 
37*, 8a*-85*, 700-748 ; ibid., vol. 32, pp, 63*-69*. 700-758 ; vol. 50, 
pp. 63*-7r*, 822-880 ; vol. 70, pp 32*-39*, 122-136 ; vol. 74, pp. 73*- 
83*, 192-301, 
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kingdom, comprising Hungary proper and Croatia- Slavonia ; 
for 1916-1918 Hungary proper only, and for 1919-1925 the 
present territory of Flungary. 

First of all, we must find out whether these statistics are all- 
inclusive. Since the Hungarian Office does not discuss this 
point in its otherwise quite comprehensive analysis of the 
figures, we should ascertain the number of deceased married 
Women from the general mortality statistics. We then obtain 
the following results ; 


Tarix 4. — Number op Deceased Married Women, Hungary, 
1903-1925.* 


Year 

Deceased Mairied Women 
according to Mortality 
Statistics 

Deceased Married Women 
according to Fertility 
Statistics 

Hungary 

proper 

Croatia- 

Slavonia 

Hungary 

proper 

Croatia- 

Slavonia 

1903 

47,819 

7.583 

433773 

6,840 

1904 

49)057 

7,617 

46.734 

6.994 

1905 

S4,oSi 

8,506 

51,642 

8,000 

1906 

48,703 

7.369 

45,955 

6,903 

1907 

50,623 

7.699 

47,619 

7,254 

J900 

49.933 

8,372 

47,518 

7,779 

1909 

49,187 

7,881 

47,379 

7,375 

1910 

47.092 

7,722 

45.101 

7,210 

igii 

49,604 

8,130 

47,453 

7.583 


48,386 

7.709 

45.558 

7.125 

t9t3 

47,66 q 

7,801 

44,949 

7.225 

1914 

49.319 

7,817 

45,684 

7.103 

tgts 

53,201 

9,070 

49,824 

8,404 

jgi6 

50,359 

— 

46,783 

— 

1917 

St.5«2 


47,919 

— 

tgiS 

73,510 

— 

67.033 

— 

1919 

20,947 

— 

17.945 



X92O 

21,454 

— 

18,386 

— 

1Q3I 

18,870 

— 

16,700 

— 

1932 

20,569 

— 

i6,68o 



1933 

19,685 


17.343 

— 

1934 

21,059 

— . 

18,310 

— 

192s 

18,361 


16,578 



* tieeibitt ., rol . aa, pp, 327, 329, 331, 702, yo6, 710 ; vol. 32, pp. 638-639, 
702, 706, 710 ; vol. 50, pp, 738-741, 834, 838, 832, 836 ; vol. 70, pp. 102- 
105 124 ; vol. 74j pp, 138-139, 192-196, From igig on, the data refer 
to the present territory of Hungary. 
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The number of deceased married women, as shown in the 
mortality statistics, is nearly complete, since the marital 
condition was known for almost all the deceased. But the 
number of cases which — evidently on account of lack of 
information on the number of children — wei'e omitted from the 
fertility statistics, was by no means negligible. It amounted 
for Hungary proper (1903-1918) to 4 or 8 per cent, for 
Croatia-Slavonia (1903-1915) to 6 or 10 per cent, and for 
post-war Hungary (1919-1925) to 10 or 19 per cent. It is 
thus necessary to watch whether the gaps were particularly 
large in specific groups. 

We shall now show the final results of this investigation for 
1903-191S : 


Table j. — Average Number of Children Born per Marriage 
Dissolved by De.ath of Wife, Hungary, 1903-1915.^ 


Year 

Hungaiy proper 

Croatia-Slavonia 

Kingdom 

1903 

4'22 

3'67 

4 'H 

£904 

4-16 

3’6o 

4 -OQ 

1905 

4.'io 

373 

4 'OS 

1906 

4'o6 

3-86 

4'04 

1907 

4'o6 

3'86 

4-04 

1908 

4-07 

3-91 

4-04 

1909 

4-04 

3-87 

4‘0i 

1910 

4'o6 

4*00 

4 'OS 

I9II 

4-13 

4’o6 

4*12 

1912 

4 -og 

4-04 

4'o8 

1913 

4-10 

4'07 

4 'og 

1914 

4 'OS 

4'o6 

4 ’os 

19IS 

4-07 

4-07 

4 ’o 7 


An examination of the last column, referring to the entire 
kingdom, would not arouse any suspicion about the accuracy 
of the underlying data, and the same is true of the first column, 
referring to Hungary proper. But the figures for Croatia- 
Slavonia show for 1905-1911 an upward trend which does not 
seem altogether plausible. What other data can be consulted 
in order to test the accuracy of those figures ? The Hungarian 
Office has grouped the dissolved marriages according to the 

* Seei'fiW., vol. 02, p. 29* ; vol. 32,p.7i3 ; vol. 50, p. 839 ; vol. 70, p, 125. 
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number of children. Let us examine the results for Croatia- 
Slavonia : 


Table 6. — Marriages Dissolved by Death of Wife according to 
Number of Children, Croatia-Slavonia. 11)03-1915.^ 


Year 

Number of Children 

Total 


6-10 

1 1 and more 

1903 

S.107 

1,571 

162 

6,840 

1904 

5,260 

1.584 

150 

6,994 

igos 

5.865 

1.918 

217 

8,000 

igo6 

5,007 

1,693 

203 

6,903 

1907 

5.234 

1,788 

232 

7,254 

1908 

5,538 

1,970 

271 

7,779 

1909 

5.319 

1,801 

255 

7,375 

1910 

5,042 

1,861 

307 

7,310 

I9II 

5,272 

2,006 

305 

7,583 

igi 3 

4,995 

1.834 

296 

7,12s 

1913 

5,021 

1,916 

288 

7.225 

1914 

4,924 

1,902 

277 

7,103 

191S 

5.847 

2,195 

362 

8,404 


There was, then, a marked increase in the number of 
marriages reported to have had more than five children, and 
especially more than ten children. A similar examination of 
the figures for Hungary proper does not reveal such a trend. 
The number of dissolved marriages with less than six children 
was here in 1903 and 1914 respectively ; 29,367 and 31,764 
(1915 : 34,734) ; the number with from six to ten children : 
12,104 and 11,653 (12,630) ; the number with more than ten 
children : 2,303 and 2,267 (2,460). 

The Hungarian Office has grouped the marriages also 
according to their duration. Let us compare the results for 
Hungary proper and Croatia-Slavonia (see Table 7, p. 31). 

While in Plungary proper the average number of children 
decreased in each group, Croatia-Slavonia showed an increase 
which was particularly marked for the marriages dissolved after 
20 or more years of duration. 

The Plungarian Office finally, since 1905, has grouped the 
marriages according to the ages of the deceased. We shall 
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Table 7. — Average Number of Children Born per Marriage Dis- 
solved BY Death of Wife according 'io Duration of Marriage, 
Hungary, 1903-igisP 



Duration of Marriages in Years 

Total 

Marriages 

Years 

Less 
than 5 

I 

\o~ig 

20 and 
more 


Hmigary proper 


1903-1905 

I'lO 

2-53 

4-08 

5-33 

4’i6 

1906-1908 

i‘04 

2*42 

3-96 

S '32 

4'o6 

igog~igi2, 

1*04 

2-38 

3-83 

S- 2 I 

4'oS 

1913-191S 

I '04 

236 

3-78 

S' 14 

4'07 



Croatia-Slavonia 



1903-1905 

1-04 1 

3'34 

3-83 

4-62 ] 

3-67 

1906-1Q08 

i‘iC) 

a- 60 

4-07 

4'93 * 

3-88 

igog-igia 

I -08 

2-43 

3-96 

5-oS 

r 99 

1913-1915 

I'lO 

2*40 

3-95 

5-08 

4-07 


again reproduce the results for Hungary proper and for Croatia- 
Slavonia, adding this time also the results for the periods 
1916-1918 and 1919-1925 : 


Table 8. — Average Number of Children Born per Marriage Dis- 
solved BY Death of Wife according to Age of Deceased, Hungary, 
1903-1925P 





Hungary proper 

Hungary 

Croatia-Slavonia 

of age 

1906- 

igog- 

1913- 

1916- 

igig- 

1923 - 

1906- 

1909- 

1913- 


1908 

1912 

191S 

1918 

1922 

1925 

1908 

igi2 

1915 

14-19 

0-56 

0’6o 

0-63 

0-55 

0-49 

0-63 

0-66 

0-62 

0's6 

20-24 

1-31 

i' 3 i 

r’32 

1*22 

0-93 

i-tg 

I ‘22 

L'3Z 

I'28 

25-29 

2-48 

2-41 

2‘42 

2i8 

1-87 

179 

2*41 

2-37 

2*41 

30-34 

3-71 

3-60 

3 '47 

319 

297 

276 


3 -<i 5 

3-60 

35-39 

4-85 

465 

4-54 

4-14 

3'94 

3'77 

4't)S 

478 

473 

40-44 

5-20 

S'li 

498 

4’8i 

4' 60 

4 'iS 

5-31 

5-36 

5-27 

45-49 

S'Oi 

S'OI 

4 94 

4-89 

4'5S 

4-41 

4'99 

5-09 

4-89 

50-59 

4-88 

4 ’ 9 S 

489 

4-87 

476 

470 

4-65 

473 

4-81 

60-69 

4-50 

4-63 

471 

4-77 

4'79 

4-90 

4'i6 

4'43 

4-58 

70 and 
more 

4*12 

4-15 

4 'i 4 

4-37 

4'33 

4-55 

3'8o 

3'85 

379 


For Croatia-Slavonia, the largest average number of children 
in each period was reported for the women deceased at the 

^ See ibid., vol. aa, pp. ag*- 30* ; vol. go, p. 64* ; vol. 70, p. lag. 

See ibid., vol. ga, p. 750 ; vol. go. p. 879 ; vol. 70, p. 133 ; vol. 74, 

p. 136*. 
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age of 40 to 44 years. With increasing age the average 
number of children decreased, and this decrease was strongest 
in the first period and weakest in the last period. In combining 
the results of the three tests, it is safe to conclude that in the 
earlier years the number of children born to the dissolved 
marriages was frequently understated for the older women 
who had been married for a long time and who had had many 
children. 

./The tests based on the number of children for all marriages 
dissolved by the death of the wife, and on the average number 
of children according to the duration of marriages, failed to 
prove an inadequacy of the data for Hungary proper. But 
the third test, based on the age of the deceased wives, shatters 
our faith in the accuracy of the data, at least, so far as the 
earlier periods are concerned. Here, again, we find for 1906- 
1915 the largest average number of children for the women 
deceased at the age of 40 to 44 years. Here, again, the average 
number of children decreased with increasing age, and this 
decrease was strongest in 1906-1908 and weakest in 1913- 
1915. It is true that the decrease was much less marked than 
in Croatia-Slavonia, and that a slight decrease might be 
explained by the fact that among the marriages dissolved by 
the death of an older woman the cases are rather frequent 
where the wife married in the later stage of her child-bearing 
period, or even after its expiration. But for the post-war 
years the highest average number of children was actually 
reported for the wives deceased at the age of 60 to 69 years. 
It therefore seems that in pre-war times, even in Hungary 
proper, the number of children born to the dissolved marriages 
was pretty often understated in the case of older women. 



CHAPTER II 


MEASUREMENT OF FERTILITY BY EXCLUSIVE 
USE OF VITAL STATISTICS 

1. Ratio of Births to Marriages 

The oldest method of measuring fertility depends on relating 
the number of births occurring in a certain period to the 
number of marriages contracted in that period. The founder 
of vital statistics, John Graunt (1662), used this method, 
and from the fact that in “ a certain Parish in Hampshire ” 
1,568 marriages had been concluded and 6,339 children 
christened between 1569 and 1658, derived the following 
conclusion : 1 

That every Wedding one with another, produces four Children, 
and consequently, that that is the proportion of Children, which any 
Marriagable man, or woman may be presumed shall have. For, 
though a man may be Married more than once, yet, being once 
Married, he may die without any Issue at all. 

This method has been used frequently till to-day. Its 
limitations have been very well summarized by Malthus 
(1826) : 2 

If we suppose a country where the population is stationary, where 
there are no emigrations, immigrations, or illegitimate children, and 
where the registers of births deaths and marriages are accurate, 
and continue always in the same proportion to the population, then 
the proportion of the annual births to the annual marriages will 
express the number of children born to each marriage, including 
second and third marriages . . . 

The principal defects of Graunt’s method then are : 

(i) The number of births per marriage does not show the 

Graunt, Natural and Political Observations^ rst ed., p. 64., London, 
1662 • 

“ Malthus, T. R.., An Essay on the Principle of Population, 6th ed., vol. i, 
p. 473, London, iSiO. 


33 
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total fertility of married persons, since the same man or woman 
may appear twice or more among the marrying couples. The 
more this occurs the smaller the ratio of births to marriages 
is likely to be. 

(3) Many illegitimate births have no relation whatsoever 
to the number of marriages. 

(3) Births are not the outcome of contemporaneous marriages 
but of marriages which precede such births by a more or less 
long period. Present mandages may be more numerous or 
less numerous than the marriages which cause present births, 
either («) because the persons of marriageable age have 
increased or decreased, or {b) because the inclination to marry 
has increased or decreased. Finally (c), the birth figures of a 
country include the births to parents who have immigrated 
after marriage ; the marriage figures of p. country include 
couples which emigrate after marriagg^ "" 

Graunt (1662) himself had sensed the error arising from the 
indiscriminate inclusion of second and later marriages (1), 
but he did not realize its significance. The first to do so was 
Thomas Short (1750), who deserves credit also for having 
discovered the trouble caused by the inclusion of the illegiti- 
mate births (2), and by the emigration of married couples (3 c). 

For tho’ the same Person’s Marriages may be register’d several 
times, yet they are but once baptized or buried. For the same 
Reason, Bastards . . . should be substracted from the Number of 
Births allowed to each Wedding.'- 

[In the] Prussian Dominions . . . the annual Births are not 
to the Weddings as 4 to i . Because . , . where Subjects have no 
Property, there are great Crouds of Exports, as well married, as 
unmarried, and the Weddings of the former are registered there, 
but not the Births of their Children . . . ^ 

But Short, like all his predecessors, John Graunt, William 
Petty, Gregory King, William Derham, was not aware that 
the births for other, more important, reasons cannot be 
safely related to the marriages of the same year. The first 

* Short, Thomas, New Observations, Natural, Moral, Civil, Political, 
and Medical, on City, -.Town, and Country Bills of Mortality, pp. 34-35, 
London, 1750. 

® /Wd., pp, 343-244. 
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who had some misgivings in this direction was Stissmilch 
(1761), when he realized that the extraordinarily high ratio 
of births to marriages in Prussia in 1756 was caused by the 
sudden drop of marriages due to the outbreak of the war in 
that yeard 

While Stissmilch noticed the effect of a sudden change in 
the number of marriages upon the ratio of births to contem- 
poraneous marriages (3 h), he did not see that the population 
trend itself is a disturbing factor (3 a). This was first pointed 
out by Richard Price (1769) ; 2 

The proportion of annual births to weddings has been considered 
as giving the true number of children deiived from each marriage, 
taking all marriages one with another. But this is true only when, 
for many years, the births and burials have kept nearly equal. Where 
there is an excess of the births occasioning an increase, the proportion 
of annual births to weddings must be less than the pioportion of 
children derived from each marriage ; and the contrary must take 
place whore there is a decrease. 

We shall now take up each of those three defects and the 
remedies proposed : 

(i) For the elimination of the disturbing influence of second 
and later marriages four methods have been suggested : 

(a) to relate the legitimate births to the average *number of 
marrying spinsters and bachelors ; 

(b) to relate the legitimate births to the number of marrying 
spinsters ; 

(c) to relate the legitimate births to the number of marrying 
bachelors ; 

(d) to relate the births from marriages between spinsters 
and bachelors to the marriages between such persons. 

Short (1750) did not suggest any specifle remedy. He 
merely said that allowance should be made for second and third 
marriages. Price, in 1769, recommended the first method. 

^ See Sussmilch, Johann Peter, Die gqllHche Ordnung in den Verdndmun- 
gen des tnenschlichen Geschlechts, 2nd ed., Vbl. i, p. 176, Berlin, 1761. 

® “ Observations on the Expectations of Lives, the Increase of Mankind, 
the Influence of great Towns on Population, and particularly the State of 
London with respect to Healthfulness and Number of Inhabitants ” ; 
Letter from Richard Price to Benjamin Franklin, Fhilosophieat Transactions 
of the Royal Society of London, vol. lix, 1769, p. 113. 
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He thought, however, that the deduction of marriages of 
widowers and widows “ is not so considerable as to be of any 
particular consequence.” 

Let I marriage in lo be a ad or 3d marriage on the side of either 
the man or the woman, and 10 marriages will imply 19 individuals 
who have grown up to maturity, and lived to marry once or oftener.^ 

But when, shortly thereafter, he became acquainted with 
actual data on the proportion of remarrying persons, he realized 
the importance of the deduction of marriages of widows and 
widowers : “ Very wrong conclusions will be drawn if this 
allowance is not made.” 

Let I marriage in 3 be a ad or * 3d marriage on the side of either 
the man or the woman ; or, in other words, let one in six of all that 
marry be widows or widowers . . . ^ 

He then concluded that one-sixth of the marrying persons 
should be deducted everywhere in order to allow for second 
and third marriages . 3 

Malthus (1807) applied the first method in his computa- 
tions, and deducted fully one-sixth of the marriages. ^ But 
since he actually was more interested in “ the prolificlmess of 
married women ” he denounced his own correction and 
recommended the second method : ® 

... as it is found that the number of widowers who marry again, 
is greater than the number of widows, the whole of the correction 
[one-sixth] should not on this account be applied . . . 

Sadler (1830) wrongly assumed that Malthus had con- 
sidered the fourth method. By estimating the offspring 

' “ Observations on the Expectations of Lives,” Philosophical Transac- 
tions, vol. lix, 1769, p. III. See also Price, Observations on Reversionary 
Payments, etc., ist ed., p. 193, London, 1771. 

* This proportion is taken from fact. — In all Pomerania, during g 
years, from 1748 to 175G, the number of persons who married was 56,956 ; 
and of these, 10,586 were widows and widowers. Susmilch’s Works, Vol. i, 
Tables, p. 98. 

^ Observations on Reversionary Payments, etc,, 2nd ed., p. 193, London, 
1772; 

® See ibid., p. 214, 

^ See Malthus, An Essay on the Principle of Population, 4th ed., vol. i, 
PP- 513. 519-525, and passim, London, 1807. 

° Ibid,, p. 512. 
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from the various groups of marriages (spinsters and bachelors, 
spinsters and widowers, etc.) he found that the ratio of births 
from marriages between spinsters and bachelors to the 
marriages between such persons (4'26 : i) was only by 6-5 
per cent higher than the ratio of all legitimate births to all 
marriages (4 ; i), and this, he rather rashly concluded, " will 
suffice to shew how greatly Mr. Malthus has mistaken the 
influence of second and third marriages.” 1 

The fourth method has never been applied in any official 
statistics ; if for no other reason, because the antenuptial 
civil status of parents is hardly ever asked in connection with 
birth registration. 2 But the first, second, and third methods 
have been applied, for instance, in the English registration 
reports. William Farr at first used the second method : ^ 

In this investigation I only take the first marriages, because the 
first marriages represent the number of persons who marry annually ; 
the rest of the total marriages, in a long interval of time, being 
repetitions of the act of marriage by the same individuals, many of 
whom in the ordinary marriage registers are counted twice. 

Having shown that in 1839-41 there had been 4-7 (legiti- 
mate) births to each woman marrying for the first time and 
4-3 to each marriage, he declares : 

The latter is the usual, the former the best mode of stating this 
relation ; for the object is to show the fecundity of women in different 
countries at different times ■ and the second marriages of women 
are, in this point of view, only a means of extending the period of 
childbearing to its natural term, and they cannot, on the average, be 
so fruitful as the first marriages, with w'hich they are confounded. 

Two years later Farr, without calling attention to this 
change, used the first method and found the number of births 

* Sadler, Michael Thomas, The Law of Population^ vol, ii, p. 156, London, 
1S30. 

® The Czechoslovakian statistics convey some indirect information on 
this point by showing, for instance, that of 310,974 legitimate children born 
in 1935-1927 who were first-born to present marriages 374,269 were first 
children, while 36,705 were second, etc., children. See Oechosloiuahische 
Statistih, Vol. 77, pp. 206-209, Prague, 1933. See also the reference to 
some recent Italian statistics in Section 4 of this chapter. 

® Fourth Annual Report of the Registrar-General of Births, Deaths, and 
Marriages in England (1840-41), p. 135. 

^ Ibid., p. 137. 
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in 1842 to be “ 4-26 to a marriage in England, and, if a cor- 
rection be made for first marriages, 4-79 to every two persons 
married.” 1 He used the first method again three years latcr.^ 
But this was practically the last of it. In all further reports, 
with the exception of his report for the year 1867, in which he 
used the second and the third methods,'^ he applied the 
“ usual,” not “ the best mode,” and we are not aware of 
any other attempt in England or any other country to exclude 
second and later marriages, although this procedure has been 
occasionally recommended in text-books,^ and although there 
cannot be any doubt that it is the preferable procedure. 

The indiscriminate inclusion of second and later marriages 
is particularly misleading when the results arc used for a 
measurement of the reproduction of a population. This may 
be illustrated by an example taken from the recent book of 
Ernst Kahn. His argument runs as follows : If each newly- 
born child got married and had two children who would 
marry again and have each two children, the population would 
hold its own ; but since even in case of a low mortality one- 
third die unmarried three births per marriage are necessai7 to 
keep up the population. Hence, the population of the Ukraine, 
a country with a high mortality of children, and in 1929 
only 3-1 births per marriage, would finally decrease if this 
ratio were to remain constant.® As a matter of fact, the 
ratio of births to all marriages is quite irrelevant ; the decisive 
ratio is that of births to first marriages. And since in the 
Ukraine 15 per cent of the marrying women (and 18 per cent 
of the marrying men) were widowed or divorced, the decisive 
ratio is not 3*1 : i, but 3-1 : = 3-6. 

42) In order to eliminate the disturbing influence of illegiti- 

^ Sixth Report (1842), p. xxx. 

“ See Eighth Report (184s), p. 3. 

“ See Thirtieth Report (1867), pp. 222-223, 226. 

* See Tieenty-Seventh Report (1864), p. xx ; Twenty-Eighth Report 
(186s), P. xi ; Thirty-First Report (i868), p. xxvii ; Thirty- Seruenth R^ort 
(1874), p. xiv ; Fortieth Report (1877). p. xxxvii. 

® See, for instance, Quetelet, A., Sur I'horfime et le dhieloppement de ses 
faciiUes, Qu essai de physique sociale, vol. i, pp. 80, 86-88, Paris, 1835 ; 
Wappaeus, J. E,, AUgemeine, Bevolkerungsstatistik, vol. 2, p. 318, Leipaig, 
1S61 j Block, Traitd th^origue et pratique de statistique, p. 421, Rsris, 1878. 

See Kahn, Der internationale Geburtenstreih, p. 60, Frankfort, 1930. 
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mate births, Short (1750) recommended their exclusion. 
Subsequent authors followed the procedure suggested by 
Short and related legitimate births to marriages, but others, 
either unaware of the pitfall or quite aware of it, went on 
relating total births to marriages. Both methods involve 
errors. In his first discussion of the subject (1842) Farr, as 
has been shown, related the legitimate births to married 
women,! 4,^^ added cautiously ; “ The actual fecundity of 
the married women of this country may probably be expressed 
accurately enough, if a correction be made . . . for the 
illegitimate children borne before and after marriage by 
women who marry . . . ” - Two years later he gave for 
England (1842) 479 as the number of legitimate births for 
every two persons married (first married), 5-12 as the number 
of all births to every two persons married, and concluded : 
“ as many illegitimate children are the offspring of married 
persons before, during, or after marriage, the number of 
children to every two persons married in England must be 
between 479 and 5*12 or little short of five ...” 3 But in all 
subsequent reports he simply excluded all the illegitimate 
births, relating the legitimate births to all marriages, or 
married persons,'! and we are not aware of any other author 
suggesting a differential treatment of illegitimate births accord- 
ing to the past, present, or future civil status of the mother. 

^ Fourth Repot t (1840-41), p. 136. 

® Ibid., p. 137. 

® Sixth Report (184a), p. xxx. 

In the Tzeenty-Senenth Report (1864), p. xx, he even said that “ the 
740,37s births legistered in the year 1864 must be divided by the marriages,” 
although those 740,27s births included the illegitimate births, but in carry- 
ing out the division, he considered only the 692,827 legitimate births. In 
the Thirty-First Report (1868) he actually related the total births to the 
marriages. 

A great deal of confusion on the whole has been created in this connection 
by the tieatment of illegitimate births. We shall confine ourselves to One 
glaring example. According to the official French figures, there were in 
1S17-1823, 4-08 legitimate and 0-29 illegitimate births to one marriage. 
Quetelet, in 1827, said there were 4-08 legitimate and 0'68 illegitimate 
births ; Smits, in 1S37, said there were 4-08 legitimate and illegitimate 
births. Quetelet, in 1835, said there were 3-79 legitimate and o'ag illegiti- 
mate births and repeated those figures in 1 869. See Quetelet, A., Recherches 
sur la population, les naissances, etc., dans le Royaume des Pays-Bas, p. 8, 
Brussels, 1827 ; Smits, Edouard, Statisiique nationale, pp. 43-44, Brussels, 
1827 ; Quetelet, A., Snr I’honnne ef le developpement de ses JaculUs, p. 80, 
Paris, 1835 ; Quetelet, Ad,, Physique sociale, vol. i, p. 191, Brussels, 1869. 

3 
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Since the ultimate object is to relate the births to the 
opportunities for child-bearing, the most satisfactory solution 
would seem to be to relate all births to the first cohabitations of 
females. The females concerned would be composed of 
four groups : (i) girls who never marry ; (3) girls who 

marry another man than the partner of their first cohabitation ; 
(3) girls who marry the partner of their first cohabitation 
(the cohabitation taking place before the planned marriage or 
the marriage being caused by pregnancy as a result of the 
cohabitation) ; (4) wives who have just got married. But this 
solution, of course, cannot be applied in practice, since the 
necessary data are nowhere available. 

(3) Many methods have been used in order to eliminate the 
disturbing influence of the time factor which prevents the 
ratio of births to contemporaneous marriages from being an 
adequate measurement of fertility. A sound judgment of 
the merits of the various methods can only be reached if one 
realizes the two different ways in which the time factor 
works : 

(a) If the birth rate and the marriage rate are constant, the 
ratio of the births to contemporaneous marriages will be unduly 
low in case the population increases, and unduly high in case 
the population decreases. 

(b) If the birth rate and the marriage rate are not constant, 
the ratio of births to contemporaneous marriages will be unduly 
low when the ratio of the marriage rate to the birth rate 
increases, and unduly high when the ratio of the marriage 
rate to the birth rate decreases. 

The errors arising from (a) and (^i) will be cumulative if 
the population and the ratio of the marriage rate to the birth 
rate tend in the same direction ; they may cancel out if the 
population and the ratio of the marriage rate to the birth rate 
move in opposite direction. The error arising from (b) may 
become smaller if a longer period is considered, while the 
error emanating from (a) is not likely to be affected by the length 
of the period. ^ « 

Short (1750), as has been shown, sensed the error arising, 
from a change in the ratio of the birth rate to the marriage rate 
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(b), but he was aware of only one specific case : the emigration 
of married people whose births after emigration appeared in 
the registers of another country. 

Sussmilch (1761) drew attention to another case ol this 
kind : he explained the apparently very high fertility in 
Prussia in 1756 by the drop in the number of marriages due 
to the outbreak of the Seven Years’ War, and warned us 
against measuring fertility for such exceptional years.^ But 
in saying that he should have excluded the year 1756 from his 
table, he showed that he did not realize the effect of the 
sudden drop in the nuznber of marriages in that year on the 
number of births in the subsequent years. In so far as the 
marriages abandoned for 1756 were not consummated at all, 
the consequence would have been a reduction in the number 
of births for many years to come, and the ratio of births to 
marriages for all those years would have appeared unduly low. 
In so far as such marriages were merely postponed, the ratio 
of births to marriages for subsequent years would have been 
unduly high. 

Price (1769), as has been shown, discovered the error 
resulting from an increase or decrease in population («), but 
he suggested no remedy. The fiirst to find the method, whicli 
in a primitive fashion was apt to eliminate the trouble caused 
by the time factor, was John Rickman (1802). In his report 
on the English census of 1801 he proposed to relate the 
births (baptisms) of one year to the average number of mar- 
riages of the same and the four preceding years : ^ 

. . it is reasonable to assume, that the Mairiages of any current 
Year, and of the Four preceding Years, must chiefly influence the 
Number of Baptisms in it. 

The medium Average of Marriages in 1760 and the Four Years 
preceding it, may be taken as 51,600 ; the Registered Baptisms 
of the same Year 1760 appear to have been 187,000 ; therefore the 
Registered Baptisms were at that Time as 362 to too Marriages. 

’ See Die gotthche Oidjiung, and ed.. vol. i, p. 176, Berhn, 1761: " Das 

Jahr 1756 gab gar 61 Kinder von'io Ellen. Allein dieses dienet mcht zum 
Beweise und solte weggeblieben seyn, weil duich den in selbigem Jahre 
ientstandenen Krieg die Zahl der Ehenfast an Tausend vertingeit worden 
|vvar, daher auf die geschlosaenen mehr Kinder koramen musten.” 

^ Observations tm the Results c(f the Population Act, 41 Geo. Ill, p. 8. 
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Five years later (1807) Malthus, in the fourth edition of his 
Essay on the Principle of Population, explained in great detail 
the effect of the time factor in any comparison of births and 
marriages. He showed {a) that a comparison of births with 
contemporaneous marriages is apt to exaggerate the fluctua- 
tions in fertility ; (6) how, in computing the fertility for a 
period, the births from marriages contracted before that 
period should be deducted and the births occurring after 
that period, but produced by marriages occurring during that 
period, should be added ; (c) how, if the ratio of the birth rate 
to the marriage rate remains constant, fertility may be computed 
by relating the marriages of a single year to the births of a 
subsequent year. 

(a) We can hardly indeed suppose, that the prolifickness of mar- 
riages should vary so much as the different proportions of births to 
marriages in the tables. Nor is it necessary that it should, as another 
cause will contribute to produce the same effect. The births which 
are contemporary with the marriages of any particular year belong 
principally to marriages which had taken place some years before ; 
and therefore, if for four or five years a large proportion of marriages 
were to take place, and then accidentally for one or two years a small 
proportion, the effect would be a large proportion of births to mar- 
riages in the registers during these one or two years ; and on the 
contrary, if for four or five years few marriages comparatively were to 
take place, and then for one or two years a great number, the effect 
would be a small proportion of births to marriages in the registers,^ 

(b) To form a judgment of the prolifickness of marriages, taken as 
they occur, including second and third marriages, let us cut off a 
certain period of the registers of any country, 30 years for instance, 
and inquire what is the number of births which have been produced 
by all the marriages included in the period cut oft'. It is evident, 
that with the marriages at the beginning of the period will be arranged 
a number of births proceeding from marriages not included in the 
period ; and at the end, a number of births produced by the marriages 
included in the period will be found arranged with the marriages of 
a succeeding period. Now if we could subtract the former number, 
and add the latter, we should obtain exactly all the births produced 
by the marriages of the period, and of course the real prolifickness 
of those marriages .... 

The average proportion of births to marriages in Europe is about 
4 to I. Let us suppose for the sake of illustration, that each marriage 

^ Malthus, /In Essay, 4th ed., vol. i, pp. 551-552, London, 1807. 
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yields four children, one every other year. In llii.s case it is evident, 
that wherever you begin your period in the registers, the marriages of 
the preceding eight years will only have produced half of theii births, 
and the other half will be arranged with the marriages included in 
the period, and ought to be subtracted from them. In the same 
manner, the marriages of the last eight years of the period will only 
hav'e produced half of their births, and the other half ought to be 
added. But half of the births of any eight years may be considered 
as nearly equal to all the births of the succeeding 3I years. . . . 
Consequently if we subtract the births of the first 31 years of the 
period, and add the births of the 3.? years subsequent to the period, 
we shall have a number of births nearly equal to the births produced 
by all the marriages included in the period, and of course the pro- 
lifickness of these marriages.* 

(«) But if the population of a country be increasing regularly, 
and the births, deaths, and marriages continue always to bear the 
same proportion to each other, and to the whole population, it is 
evident, that all the births of any period will bear the same proportion 
to all the births of any other period of the same extent, taken a 
certain number of years later, as the births of any single year to the 
births of a single year taken the same number of years later ; and 
the same will be true with regard to the marriages. And conse- 
quently to estimate the prolihckness of marnages, we have only to 
compare the marriages of the present or any other year, with the births 
of a subsequent year, taken 3,1 years later. 

We have supposed in the present instance, that each marriage 
yields four births ; but the average proportion of births to marriages 
in Europe is 4 to i, and as the population of Europe is known to be 
increasing at present, the prolifickness of marriages must be greater 
than 4, If allowing for this circumstance, we take the distance of 
4 years instead of 3-J years, we shall probably be not far from the 
truth. And though undoubtedly the period will differ in different 
countries, yet it will not differ so much a.s we might at first imagine ; 
because in countries where the marriages arc more prolific, the births 
generally follow at shorter intervals, and where they are less prolific 
at longer intervals ; and with different degrees of prolifickness, the 
length of the period might still remain the sarne.^ 

No doubt there are some weak points in Malthus’ argument. 
And yet, had it attracted the attention it deserved, many 
blunders committed in the subsequent 130 years by ofEcial 
and private statisticians might have been avoided. 

* According to the rate of increase which is now taking place in England, 
the period of calculation would be about years. 

* Ihid.^ pp, S 07 ~ 5 ° 9 - 



44 MEASUREMENT OF POPULATION GROWTH 

Malthus had found the number of births to marriages in 
England to be 4. “ The marriages compared with the births 

4 years later will give 4' 136 for the prolifickness of marriages.! 
Sadler (1830) considered this difference, which amounts to 
3 ‘4 per cent only, insignificant, and moreover condemned 
the principle applied by Malthus : ^ 

But this mode of computation is not merely unnecessary for the 
purposes of comparison, it is inapplicable, excepting where the 
movements of the population exhibit great regularity, which is not 
often the case, more especially as it regards marriages : when there 
is any considerable or sudden fluctuation in the number of these, 
it will lead to errors far greater than those affected to be rectified. 
The reason, of this, a little consideration will render plain. In the 
short average period of female prolificness, the first year after mar- 
riage is usually twice as fruitful, at the very least, as the ensuing 
ones . . . Any fluctuation, therefore, in the number of annual 
marriages has a very sensible effect on the births of the ensuing 
year . . . But the method now prescribed almost wholly omits 
this important consideration ; for, in dividing the births of any four 
following years by the marriages of other four preceding ones, it is 
obvious, that in only one year (the middle one) can the marriages 
and the births be consecutive : in the three others, the sudden influence 
that any considerable variation in the number of marriages has upon 
the register of the births, is totally omitted ; and this is often far 
greater than any which is produced during so short a term by the 
regular movement of the population. On this important considera- 
tion, the usual mode of estimating prolificness of marriages, more 
especially if calculated upon a sufficient number of years, is preferable, 
and, indeed, more exact. 

He finally suggests as another alternative to relate the births 
to the marriages of the preceding year, a method which had 
already been used by Joshua Milne .3 

If, then, any alteration in the general method of calculating the 
prolificness of marriages be deemed necessary, it must be by more 
closely connecting the marriages of any years under consideration, 
with their immediate results, instead of discomiecting and losing 
sight of the latter altogether. Hence, I am persuaded, that, in any 
given year, the number of its marriages, compared with its con- 

^ Ibid., pp. 533-524. 

® Sadler, T)ie Lmu of Papulation, vol. ii, pp. 167-168. 

® See Milne, Joshua, A Treatise on the Valuation of Annuities and Assur- 
ances on Lives and Survivorships, etc,, vol. ii, pp. 389-39?, London, 1S15. 
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ceptions, or with the births that take place the year after, will, on the 
whole, be found to be a far better method of determining the question 
of prolificness than the one proposedA 

Bernoulli (1840) states that “the usual method of determining 
legitimate fertility or the average number of births to a marriage 
consists in dividing the number of legitimately born by the 
number of yearly marriages,” but “ since far the majority of 
children are brought into the world in the first ro or 13 years of 
the marriage it would seem appropriate to consider the mar- 
riages of the period preceding by about five or six years.” ^ 
He himself, however, was not of the opinion that the make- 
shift of choosing an earlier period for the marriages yields 
satisfactory results.^ 

Farr, in his first study (1842), merely mentioned that 
“ the marriages increased i per cent, annually in the previous 
14 years,” and that a correction should " be made for the 
increase of marriages.” ^ Two years later he divided the 
births “ by the annual marriages that took place seven years 
before.” ® After three years more he computed fertility on 
the assumption that “ the marriages 8 years before . . . 
may perhaps be taken to represent the number of marriages, 
of which . . , [present] births are the issue.” ^ Still 18 
years later he attempted to treat the time factor in a less 
haphazard fashion ; 

As the age of the mothers is unfortunately not recorded, the 
interval in England is unknown which intervenes between the mean, 
age of marriage and the mean age of the mothers when their children 
are bom ; otherwise that interval would indicate the calendar years 
with which the births of the year 1864 should be compared. But 
the interval in Sweden between the mean age of mothers at marriage 
(35*8 years) and their mean age at the births of their children (31 ’7) 
is six years ; and the interval in England cannot differ much from 

' Sadler, vol. ii. p. 171. 

“ Bernoulli, Christoph, Fopulatiordstik oder Bevoelkerunsswisseuschaft, 
Eiste Haelftc, pp. 192-193, Ulm, 1840. 

“ See pp. 65-66. 68. 

'* Fourth Report (1840-41), p. 137. 

® Sixth Report (1842), p. xxx. 

® Eighth Report (1845), p. 3. 

’ Tvienty-Seveuth Report (1864), p. xx. 
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six years. Hence, if the legitimate births of given years arc divided 
by the marriages of six years earlier dale, the quotient will be the 
proportion of children to a marriage -within close limits. 

Farr from then on almost constantly related the births to 
the marriages contracted six years before, ^ and since this 
discovery of a six years’ mean interval between marriage and 
birth has gained a world-wide fame,^ it seems worth while 
to study the facts on whicli it is based. 

Farr never stated the period to which his figures for 
Sweden refer, but since he said that the interval in England 
for 1864 “ cannot differ much ” from the interval in Sweden, 
it is to be supposed that he used the most recent Swedish 
statistics then available. Yet, the mean age of the mothers 
at the birth of legitimate children in Sweden exceeded 317 
years in each quinquennial period since 1816-1820. Evidently, 
therefore, he took by mistake the age of all mothers (including 
mothers of illegitimate children) which in 1841-1850 was 
indeed 317 years. It is, however, impossible to understand 
how he could obtain a mean age of 25-8 years at marriage for 
1841-1850. The official Swedish statistics show the mean 
age at marriage only from 1861 on. This age was 27-9 years 
in the decennial period 1861-1870 and, if one may judge from 
the percentage distribution of the age groups of marrying 
women, it should have exceeded 27 years also in 1841-1850,3 

^ See Twenty-Eighth Report (1865), p. xi ; Thirtieth Report (1867!, 
pp. 242-323 ; Thirty-Seventh Report (1874), P- xiv ; Fortieth Report 
(1877), p. xxxvii. (In the Thirty-First Report, 1868, p. xxvii, however, 
he related the births to the marriages of the same year.) 

® See, for instance, Le-wis, C. J. and Lewis, J. Norman, Natality and 
Fecundity ; A Conlnbuiion to National Demography, p. 93, Edinburgh, 
1906 ; “ The average number of children to a marriage is usually ascer- 
tained by dividing the annual number of births by the number of marriages 
in a preceding year. The marriages of the year immediately preceding 
were at first taken, ^ but later Dr. Farr pointed out that a more accurate 
result would bo arrived at by taking the number of marriages at a period 
of 6 years prior to the year in -which the births occur. By this method the 
number oL children to a marriage is stated in the returns of the Registrars- 
General for Great Britain.” See also, for instance, Mayo-Smith, Richmond, 
Statistics and Sociology, p. 113, Ne-vv York, tgio ; ‘‘ Dr. Farr calculated 
that the interval between the mean age of mothers' at marriage and their 
mean age at the births of their children is about six years, Hence, if the 
legitimate births of a given year be divided by the marriages of six years 
earlier date, the quotient will be the proportion of children to a marriage.” 

' See Statutisk Tidslirift, 1907, pp, 240, 280-283. 
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A perusal of the Swedish statistics for 1861-1930 shows that 
the “ interval ” in each decennial period was shorter than 
five years, and it seems that Farr was mistaken when he based 
the official English fertility statistics on the assumption that 
this “ interval ” was six years in Sweden, 


Table g.— M ean Age of Women at Marhiage and at Legitimate 
Birth, Sweden, 1861-1930.^ 


Period 

Me.Tn Age of 
Women at 
Marriage 

Mean Age of 
Mothers at 
Legitimate 
Biith 

“ Interval ” 

1861-1879 

27-91 

32'7S 

4-84 

1871-1880 

27-83 

32-63 

4-80 

18S1-1890 

27-41 

32-27 

4-86 

1891-1900 

a7'43 

32*22 

4-79 

igoi-igio 

26-88 

31-53 

4-65 

1911-1920 

26-90 

31-23 

4'3I 

1921-1930 

26 96 

30-84 

3-88 


However, it should be mentioned in this connection that 
the difference between the mean age of mothers at birth and 
the mean age of women at marriage by no means indicates the 
mean interval between marriage and birth, the main reason 
being that women marrying late have fewer children than 
those marrying young. Let us assume that one-fifth of the 
women married at 20, and one-fifth each at 25, 30, 35, and 40. 
The mean age of women at marriage would then be 30 years. 
Let us further assume that the women marrying at 20 had 
children at 21, 23, 26, 29, and 32 ; that those marrying at 
25 had children at 26, 28, 31, and 34 ; that those marrying 
at 30 had children at 31 and 33 ; that those marrying at 35 
had a child at 36 ; and that those marr5dng at 40 had no child 
at all. The average age of mothers at birth would then be 
29 years and 2 months, i.e. 10 months less than the average 
year at marriage ! 

Farr had computed the relation of births to marriages 
quite intermittently : for the years 1839-1845, 1862-1868, 
1874, and 1876. His successors did not calculate this ratio, 

^ See Statistisk Tidskrift, 1907, p. 281 ; Sveriges Offioiella Slatistik, 
Befolkningirorehen Ar 1930, pp. 9*, 13*. 
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but they intimated that they would have chosen a shorter 
interval between births and marriages than six years, and they 
emphasized the strong influence of the marriages in the years 
immediately preceding the year of births. In his report for 
1891, the Registrar- General stated ; ^ 

The considerable rise [of the birth rate] . . . in 1891 . . . reflects 
doubtlessly- the upward change in the marriage-rate wliich set in a 
year or two previously. For the main factor in determining the 
birth-rate is of course the marriage-rate ; not however the marriage- 
rate of the same or even of the next precedmg year, hut the combined 
rates of several preceding years. 

Seventeen years later the Registrar-General again alluded 
to the ratio of the birth rate to the marriage rate : ^ 

Oneof the factors determining the birth-rate should be the marriage- 
rate, not the marriage-rate of the same or even the next preceding 
year, but the combined rates of several pieceding years. An examina- 
tion of the Tables, however, shows that it is somewhat difficult to 
trace over a long series of years a close correspondence between the 
two series of rates. 

It must indeed be “ somewhat difficult,” because there 
cannot possibly be a close correspondence between the two 
series of rates. The close con-espondeiice, observed in 1891, 
was merely an accident. 


Year 

Marriages 

Births 

Marriage 

rate 

Birth rate 

188s 

i'? 7,743 

894,270 

I 4'5 

329 

lS86 

196,071 

903,760 

14-2 

32S 

1887 

300,518 

886,331 

14-4 

3 I ’9 

1 888 

303,821 

879,868 

14-4 

31-2 

1889 

213,86s 

885,944 

IS 0 

3 l'i 

rSgo 

223,038 

869,937 

15-5 

30-2 

i8gi 

226,526 

9 14 . 1 57 

iS-6 

31-4 


It is obvious that a comparison of the rates completely 
masks what actually happens. Let us assume that 80 per cent 
of the marriages in three consecutive years give birth to a child 
in the fourth year — an assumption which certainly exaggerates 

^ Fijt^'-Fotirih Report (1891), p. viii. 

^ Se^enty-First Report. (1908), p. xxv 
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the influence of the number of recent marriages on births. The 
yearly change in the number of births due to the number of 
marriages in the three preceding years should then have been ; 

1889+ 4,861; butitwas+ 6,076 
1890 + 14,235; but It was — 16,007 
i8gi+ 18,008; but it was +44,330 

The considerable sudden increase of births in 1891 can then 
be explained only in a rather small measure by the increase 
of marriages in the preceding years. It lies outside the scope 
of this book to discuss the causes for an increase of marriages 
or births. But we may say here this much : if an improve- 
ment of economic conditions in a country is apt to increase 
at the same time the inclination to marry and the inclination 
to have childi-en, it is apt to increase the number of births 
more than the number of marriages, since the number of 
births will increase not only as a consequence of the increase 
of marriages, but also on account of the greater inclination 
of all married couples to have children. 

Ernst Kahn who, in his book on 37 /e International Birth 
Strike (1930), had related the births to the marriages of the 
same period states in a more recent article : ^ 

In a territory like the German Reich of to-day, one will come 
quite near the truth if one divides the birth rate of one year by the 
average of the marriage rates of the same and the three preceding 
years ; if one wants to be particularly accurate, one may count twice 
the same and the immediately preceding year. 

Quite apart from the mistake of relating the rates instead 
of the absolute figures in weighing the different calendar years, 
Kahn starts from a wrong assumption. Having found the 
great preponderance of births in the first year of marriage in 
Saxony, he considers the births in the calendar year of marriage 
as covering all the births in the first year of marriage, while 
actually only a small part of the births in the first year of 
marriage occur in the calendar year of marriage. Some 
countries (Hungary, 1897, Prussia and Italy since 1929) 
have classified the births by calendar year of marriage (see 

^ Kahn, “ Zur ErkeniUnis der Bev61kerungsbewegung,” Die Wiri- 
icfiaftskutve, 1931, p. 310. 
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Tables lo and 1 1). It appears that in Prussia only g-6 per cent 
of the total legitimate children born in 1930-1932 were the 
issue of marriages contracted in the year of birth. The 
percentages of births to marriages of the three preceding years 
were 18-4, i2'5, and 9-9, while 49-6 per cent were the off- 
spring of earlier marriages. In Italy, 1 930-1 931, 4-5 per cent 
only were born in the year of marriage, and 65-0 were the 
issue of marriages concluded before 1927 or 1928. 

Table 10. — ^Legitimate Bibths' according 10 Year of Marriage. 


'Year of 
MacriaRe 

Hungary 
1897 2 

Yenr of 
Marruige 

Prussia® 

Italy ' 

1930 

1931 


1030 

1931 

J897 

20,730 

1932 




55.215 





1896 

69,332 

1931 

*— 

55,484 

100,447 

— 

44.220 

1895 

44,873 

1930 

60.558 

107,528 

6 o,t 9 I 

49 .S 5 I 

150,692 

1894 

SI. 552 

1929 


73,784 

56.592 

148,351 

80,983 

1893 

47,429 

1928 

78,868 

59,232 

46,719 

84,005 

78,460 

1894 

44 ,.I 4 S 

1927 

59,608 

4 S,o <>4 

36,624 

89,328 

70,163 

i8gx 

38,881 

1926 

45,792 

35,522 

28,043 

76,199 

64,589 

i886-i8qo 

161,640 

19IS 

38,612 

29,824 

24,017 

7o,cif)l 

58,98a 

i88t-i8§s 

124,324 

1924 

30,103 

23 .J 34 

18,503 

65,118 

54.927 

1876-1880 

65,178 

1923 

32,28.5 

24,862 

19,077 

63,250 

53,974 

187J-J875 

20.077 

1922 

32,639 

25,195 

20,387 

64,421 

54,155 

iSGd-tS'j'o 

2,466 

iQ2r 

30,349 

23,361 

18,726 

70,007 

60,087 

iSGi-iSGs 

165 

1920 

31,411 


19,337 

78,588 

66,016 

i8s6-i86o 

52 

1919 

24.097 

18,584 

14,655 

47,289 

40,069 

iSsJ-iSss 

z6 

1918 

0,066 

S .949 

4,787 

13,510 

11,304 

1846-1850 

3 

191*7 

s-sS® 

4,625 

3,678 

9,663 

8,325 

Unknown 

5,291 

1916 

4.882 

3,813 

2,893 

9,498 

7.743 



t 91 S 

4,162 

3.176 

3,439 

16,030 

13,043 

Total . 

695,952 

1924 

5.833 

4,281 

3,326 

21,489 

17,227 



1923 

5,993 

4,181 

3,098 

10.924 

15,846 



1912 

4,527 

3,579 

3,449 

'7,376 

13,232 



I9II 

3,801 

2,756 

1.799 

13,848 

10,988 



1910 

3 ,U 8 

2,001 

1,300 

12,523 

9,240 



1909 

2.143 

1,355 

795 

9,275 

6,712 



1908 

i,6n 

973 

522 

7,819 

5,341 



1907 

1,066 

631 

349 

5,071 

3.272 



I90O 

623 

373 

185 

3,525 

3 , 160 



1903 

395 

227 

106 

2,380 

1,326 



1904 

zzi 

II6 


1,440 

739 



1903 

llD 

75 

x 8 

708 

371 



1902 

47 

48 

18 

434 




1901 

31 




2 S 9 

Joo 



2900 

24 

1 



97 

49 



1899 

I 




36 

21 



1898 

1 

\ 2,7 


^ 3 

16 

8 



1S97 

r ® 

1 



3 

2 



1896 





4 

4 



J895 


j 




1 



Unknown 

3 > 6 t 7 

4,388 

3,073 

3,256 

3.246 



Total . 

639,617 

588.999 

559,316 

1,075,364 

1,007,822 


^ LfUe- and Still- boJ-n. 

^ Sec Ufigurisehe New Series, vol. xxii, pp, 103*, “jG. 

® ScQ 2 :eilscllr^ftdesPy€U 5 sischenStatis^iscJienL(indes(^^n^s^^ol.^l,p^, so, 380 ; vol, 72.1?. J03. 
^ See Istituto Centrale cJi yratiaUca del Regno d’ltaUa, Movimetito Sella popolaziotte 
secondo git atti delh stata civile negh armt 1929 c 1930, Parte I, JntrodKzionc, pp. i48*-'i49*^ ; 
bid., 1931* Pp* 138-143* 
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Tabix II. — Legitimate DiitTm ^ accohdino to Year of MARniAnc. 

(Per cent.) 


Difference between 
Birth Year and ! 

Marriage Year 

Hungary, | 
1897 

1 

Prussia, 

1930-1932 

Italy, 

1930-1931 

0 

3-D i 

0‘6 

rs 

I 

lO-I 

18-4 

14-4 

2 . 

6-5 

I2'5 

8*0 

3 

7-5 

9'9 

8-1 

4 

6-8 

7-8 

7-0 

3 

6-4 

6*2 

6-5 

6 

S’6 

4-9 

6*0 

7 

1 


4'S 

5-7 

8 

1 


4-3 

3-7 

9 


^ 234 

42 

6*0 

10 

I 

1 

4-2 

67 

II 

J 


3-8 

5-4 

13 

1 

1 

2*6 

2*6 

13 

1 

i 

1-5 

I’Q 

14 


js i8*o 

0-8 

0-9 

15 

j 

1 

0-7 

I'l 

16 

J 


0-7 

1-7 

17 

1 


0-7 

1-8 

18 

1 


0-7 

1*6 

19 


> 9-4 

o‘6 

1-3 

20 



o'S 

I*I 

21 

J 


0’3 

0-9 

22 1 

1 


0*2 

0-7 

23 

1 


0*2 

O'S 

24 

1 


0*1 

1 o'3 

2S and more 

J 


0*1 

O'S 

Total 

[ loo-o i 

lOO'O 

1 lOO'O 


In view of the manifold methods used with the object of 
eliminating the time factor, it may be helpful to illustrate 
the results of such methods by a few fictitious examples. To 
facilitate a survey we shall assume that each 10 marrying 
Women produced 40 children, 3 of whom were born in the 
calendar year of marriage, 6, 4, 3, and 3 in the subsequent 
four years, 3 in each of the six following years, and 1 in each 
of the nine following years. 

We thus assume : 

bgo— 0’iini-|- . . . +O'im5,-ho‘2mio-l- . . . 4-O‘2mi5-|-O"3mi0 

+o-3mn-{-o-4mia+o-6mi94-o'3in2o 

where bjg means the births of the calendar year 30 ; 
iTLi means the marriages of the calendar year i ; 
m^Q means the marriages of the calendar year 30. 
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(1) If the number of yearly marriages is constant the ratio of 
births to marriages will always be 4: i, no matterwhether one re- 
lates the births to the marriages of the same year or of other years. 

(2) If the number of marriages increases every year by the 
same percentage the ratio of births to marriages will be the 
same in every calendar year, no matter what method is 
employed with a view of eliminating the time factor ; but 
the ratio will vary according to the method employed. In case 
the marriages increase every year by i per cent the ratio 
of births to marriages will be 3755 ; i if one relates the births 
to the marriages of the same year ; 3793 : i if one relates the 
births to the marriages of the preceding year ; 3-868 if one 
relates the births to the marriages of the same and the six 
preceding years ; 3-983 if one relates the births to the mar- 
riages of the same and the twelve preceding years ; 3-986 if 
one relates the births to the marriages of the sixth preceding 
year only, In all these cases the ratio of births to marriages 
makes fertility appear unduly low. But if one relates the 
births to the marriages of the same and the thirteen or more 
preceding years, or to the seventh preceding year or any 
earlier year, the ratio would exceed 4:1. 

If the number of marriages changes, but not by always the 
same percentage, the ratio of births to marriages will vaiy in 
every calendar year, no matter which method is employed with 
a view of eliminating the time factor. If we assume that in 
the first calendar year under consideration the number of 
marriages was 810, and that it increases every year by ten 
with the exception of the years 8, 16, 24, 32, 40, 48, and 56, in 
which years it always drops to one-half of what it should 
have been, the results for every year from 20 to 59 are as shown 
in Table A. The corresponding results for quinquennial, 
decranial, twenty-year periods, and for the whole forty-year 
period are shown in Table B. The average ratios, the standard 
deviations, the coefficient of variation, and the percentage 
deviation from 4 in each series are shown in Table C. 

As might be expected, the results of relating the births of 
one year to the mamages of the same or another individual 
year are most unsatisfactoiy. This is particularly true of the 
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ratio of the births to the marriages of the sixth preceding year. 
The results are much more satisfactory if one chooses a longer 
period than a year. But the best safeguard evidently is to 
Tahi.e a.— R vrio of Birihs to Marriagi'S by Years. 

I I 1 Ratio of Biiths to Marriages of 


Calen- 

dar 

Ye.it 

Mar- 

riages 

Births 

Same 

Yeai 

Pre- 

ceding 

Year 

Same 
and 6 
preced- 
ing 

Same 
and 12 
preced- 
ing 

Sixth 

preced- 

ing 

Year 






Years 

Years 

20 

1,000 

3,553 

3 553 

3-588 

3-940 

40S6 

3-779 

21 

1,010 

3.640 

3O04 

3 640 

3-994 

3 9S7 

3-832 

22 

1,020 

3,680 

3 608 

3-644 

3-994 

3-9S7 

7-667 

23 

1,030 

3.730 

3 ' 6 i 2 

3-647 

3-720 

3-9S7 

3-835 

24 

520 

3,604 

6-931 

3-499 

3-852 

3-991 

3-678 

as 

1.050 

3,488 


6-708 

3-6H8 

3-820 

3-525 

20 

1,060 

3.632 

3 '426 

.r 459 

3-Soo 

3-935 

3-632 

27 

1,070 

3,772 

3 '525 

3-558 

3-906 

4-043 

3-735 

28 

1,080 

3,856 

3-570 

3-604 

3-952 

4-089 

3-780 

29 

1,090 

3,948 

3 622 

3-656 

4-005 


3-833 

30 

1.100 

3,98s 

3 625 

3-659 

4-005 

3-988 

7-669 

31 

I, no 

4,028 

3-629 

3-662 

3-730 

3-988 

3-836 

32 

560 

3.900 

6-964 

3-514 

3-8O1 

3-992 

3-679 

33 

1.13° 

3,773 

3-338 

6-736 

3-698 

3-822 

3-525 

34 

1,140 

3,924 

3 442 

3-473 

3-810 

3-936 

3-633 

35 

1,150 

4,072 

3-541 

3-572 

3-915 

4-044 

3-736 

36 

1,160 

4,160 

3-586 

3-617 

3-962 

4-091 

3-782 

37 

1. 170 

4,256 

3-638 

3-669 

4-01S 

3-989 

3-834 

38 

1,180 

4,296 

3-641 

3-672 

4-015 

3-989 

7-671 

39 

1,190 

4,336 

3-644 

3-675 

3-738 

3-9S9 

3-838 

40 

600 

4,196 

6-993 

3-526 

3-870 

3-993 

3'68i 

41 

1,210 

4.056 

3-352 

6-760 

3-707 

3-824 

3-527 

43 

1,320 

4,316 

3-456 

3-484 

3-818 

3-937 

3-634 

43 

1,230 

4,373 

3 554 

3-584 

3-934 

4-045 

3-737 

44 

1,240 

4,464 

3’6oo 

3-629 

3-971 

4-093 

3-783 

45 

1,250 

4,564 

3-651 

3-681 

4-024 

3 - 99 P 

3-835 

46 

1,360 

4,604 

3-654 

3-683 

4-023 

3-990 

7-673 

47 

1,37a 

4.644 

3-657 

3-686 

3-745 

3-990 

3-838 

48 

640 

4.492 

7019 

3-537 

3-877 

3-994 

3-682 

49 

1,290 

4,340 

3-364 

6-781 

3-714 

3-825 

3-528 

50 

1.300 

4,508 

3-468 

3 - 49 S 

3-825 

3-938 

3-635 

Si 

1,310 

4,67a 

3-566 

3 594 

3-931 

4-046 

3-738 

S 3 

1,320 

4,768 

3-612 

3-640 

3-978 

4-094 

3-784 

53 

1,330 

4,872 

3-663 

3-691 

4-031 

3-991 

3-836 

54 

1-340 

4,912 

3-666 

3-693 

4-031 

3-991 

7-675 

SS 

1,350 

+'665 

3-668 

3-696 

3 - 75 ° 

3-991 

3-839 

56 

680 

4,788 

T041 

3-547 

3-883 

3-995 

3-683 

57 

1.370 

4,624 

ytii 

0 -Soo 

3-720 

3-826 

3-530 

S8 

1,380 

4,800 

3-478 

3-504 

3-831 

3-939 

3-636 

59 

1,390 

4*972 

3-577 

3-603 

3-937 

4-047 

3-738 
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Table B.— Ratio of Binras to A'lARniAGES by Periods. 





Ratio of Births to Marriages of 

Calen- 

dar 

Years 

Mar- 

riages 

Births 

Same 

Year 

Pre- 

ceding 

Year 

Same | 
and 6 
pre- 
ceding 
Years 

Same | 
and 13 

ceding 

Years 

Sixth 

pre- 

ceding 

Year 


Quinquelmial Periods 


20 - 

-24 

4.580 

i 8 ,ig 6 

3-973 

3-603 

3-897 

4-007 

4-212 

35 - 

-2f) 

5.350 

iS,6q6 

3-495 

3-911 

3-872 

3-976 

3-702 

30 - 

-34 

S.040 

iy/)i2 

3-891 

3-930 

3-819 

3-945 

4-103 

35 - 

-39 

5.850 

3 1 , 1 20 

3-610 

3-641 

3-926 

4-019 

4-232 

40- 

-44 

S.SOO 

21,304 

3-873 

3-909 

3-858 

3-979 

3-673 

45 - 

-49 

s.yto 

22,644 

3-966 

4*00 1 

3-874 

3-958 

4-ISS 

SO- 

-54 

6,fioo 

2.3,732 

3 - 59 f> 

3-623 

3-960 

4-013 

4-193 

55 - 

-59 

6,170 

24,136 

3-912 

3-944 ' 

3-824 

3-960 

3-683 


Decennial Periods 


20r-29 

9.930 

36,892 

3-715 

3-753 1 

3-884 1 

3-991 1 

3-937 

30-39 

io,8go 

40,732 

3-740 

3-775 

3-873 1 

3-983 1 

4-169 

40-49 

1 ir,2io 

1 43.948 

3*920 

3-956 

3-866 

3-968 1 

3-906 

S 0 -S 9 

1 12,770 

47,868 

3-748 

1 3-778 

3-890 

3-986 

3*920 




Tieeixty-Year Periods 



20-39 

1 20,820 

1 77,624 

( 3-729 

3-765 

3-878 

1 3-987 

1 4-056 

40-39 

! 23,980 

1 91,810 

1 3-823 

3-861 

3-S79 

1 3-977 

1 3-914 




Forty-y 

'ear Period 



20-59 

j 44,800 

[ 169,440 

j 3-782 

3 -8t6 

1 3-879 

1 3-982 

1 3-977 


Table C. — Average R.atio of Births to Marriages and Deviations. 


Ratio of Births to Marriages of 


Periods 

Same 

Year 

1 

Preceding 

1 Year 1 

Same and 
6 pre- 
ceding 
Years 

Same and 
12 pre- 
1 ceding 

1 Years 

Si.cth 

1 i>receding 
Year 


Average Rofto 0/ Births to Marriages 


Yearly . . I 

3-981 

1 3-997 

3-880 

1 3-982 

4*213 

Qiunquennial ! 

3-789 

3-781 

3-879 

[ 3-982 

*^*094 

Decennial . 

3-781 

3-815 

3-878 

3-982 

3-983 

T-wenty years 

3-779 

3-813 

3-879 

j 3-982 

3-985 

Forty years . 

3-782 

3-8i6 

3-879 

i 3-982 

3-977 



Standard Devtaliott 



Yearly , . 

±1-141 

±-1-046 

±0-1 13 

±0-074 

±1-311 

Quincinennial 

±0-178 

:to-is 6 

±0-045 

, ±0-036 

diO‘24i 

Decennial . 

i o-oSi 

.-fco-oSa 

±0-009 

±0-009 

±o-:d8 

1 \venty years 

±0-050 

-.t.0-048 

± 0 - 00 * 

±0-005 

±0-039 
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Table C. — Average Ratio of Biimis to Marriages and Deviations 
— continued. 


Periods 

Ratio of Births to Marriages of 

Same 

Year 

Preceding 

Year 

Same and 

6 pre- 
ceding 

1 Years 

Same and 
12 pre- 
ceding 
Years 

Sixth 

preceding 

Year 


Coefficient of Variation 



Yearly . . 

-1 28-7 

d 26-2 

+2-9 

ri 1-9 


Quinquennial 

-i 4-7 

4 ’r 

J-I*2 

1 1.07 

rh 6'0 

Decennial 


\ 2*1 

bo-2 

1 “LO‘2 

± 2'7 

Twenty years 

i i '3 

:L I '3 

±0-01 

1 d-o-x 

-Jr 0'7 

Deviation Percentage of 

Average Ratio from 4 


Yearly 

- 0-5 

— 01 

-3-0 

— 0*5 

+ S '3 

Quinquennial 

- 5'3 

-S'S 

-30 

-o '4 

— O’l 

Decennial 

-S '5 

-4-6 

-3-0 

- 0’4 

- 0'4 

Twenty years 

- 5'5 

- 4-7 

- 3-0 

-o ’4 

- 0-4 

Forty years . 

- 5'5 

-46 

- 3 ’o 

- 0'5 

— 0-6 


relate the births to the marriages of the same and a large 
number of preceding years. 

It may seem that we have chosen an illustration such as will 
never occur in practice, and that no one nowadays would 
think of relating births to marriages without taking such 
precautions as would minimize the effect of sudden changes 
in the number of marriages. But as a matter of fact, the 
oscillations in the number of marriages in the course of the 
last 20 years have been much more erratic in some countries 
than those which we have assumed in our example, and, in 
spite of this, statistical offices of a very high standing have 
related births to marriages without taking any precautions 
whatsoever. As an illustration, the results of a computation 
of international fertility recently published by the Hungarian 
Statistical Office may be cited (see Table 12, column i). The 
comments of the Office read as follows : 1 

This computation of fertility of marriages is, to be sure, only an 
approximate statement, fit for a mutual comparison of the states 
rather than an exact index of the fertility of marriages of the respective 


Publications stathtiqnes Plongroises, Nc\V Series, vol. 74., p. vt;*. 
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Table la, — R atio of Legitimate Births in 1923-1925 to 
Marriages in 1923-1925. 


Country 

Ratio of Live- 
and Still-born 
to Marriages 

Ratio of Live- 
born to 
Marriages 

Ratio of Live- 
born to 
Marriages 
of Spinsters 

Poland ' .... 

4-28 

4*20 

4-48 

Irish Free State 

4*12 “ 

4*12 

4-27 

Spain 

3-99 

3-88 

4’o6 

Bulgaria 

3-6S ^ ‘ 

3-65 

4-17 

Rumania .... 

3 '57 ’ 

3-52 

— 

Northern Ireland . 

3 Sh “ 

3-56 

3-74 

Italy 

3-48 “ 

3-46 

3'6i 

Finland 

3-30 

3*22 

3-45 

Netherlands 

3 29 

3 19 

3-37 

•Scotland .... 

'^•03 ” 

3-02 

3-18 

Ilungarv .... 

2-89’ 

2-82 

3-27 

Bavaria 

284 

276 

3-00 

C'-aechoslovakia . 

2 61 

2-SS 

2'76 

Wurttembeig . 

2-56 

2-50 

2’68 

Latvia 

2-SS “ 

2*52 

— 

Denmark .... 

2-55 

2-50 

2-65 

Switzerland 

2-54 

2-48 

2-68 

Sweden 

2-50 - » 

2-49 

2-S9 

England .... 

2-38 ® 

2-38 

2-S7 

Prussia 

2-37 

2-30 

2-54 

Germany .... 

2'36 

2*29 

2’53 

Luxernhurg 

2*32 

2’24 

2*40 

Nonvay 

2'28 

3-26 

3-41 

Austria 

2 'i 6 

2*0(; 

— 

Estonia ..... 

2'12 

— 

— 

France 

2*04 

1-96 

2*19 

Belgium 

196 

1-87 

— 

Saxony 

r*8i 

175 

1-93 


Sources ; col. i, for figures and footnotes 3, 3, 8, see Publications statisti- 
ques flongroises, New Scries, vol. 74i p. 74 "> cols. 2 and 3 computed from 
the official sources of the individual countries. 


countries. The objections which might be raised against this 
method of computation apply equally to each state. It is evident, 
indeed, that with this method of computation part of the births do 

* Western Provinces only. 

® Liv'e-lxjrn only. 

» 1923-1924 only. 

* for i<)23~[92s- 3'67' 

* According to our computation, S’SS. 

® According to our computation, s'sg. 

’ According to our computation, z-go. 

® 1924-1925 only. 

» According to our computation, 2'49 ; for live- and still-born, 2-55. 
According to our computation, 3-33. 
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not result from the marriages related to those births. On the other 
hand, part of the marriages comprised in the comparison could not 
yet produce births. The two factors reduce the result of our com- 
putation. It is, however, incontestable that part of the marriages 
have ceased in the meantime as a consequence of divorce, death, etc., 
and this fact, or this neglected fact, enhances, on the other hand, the 
proportion thus computed. If the number of consummated marriages, 
for any reason, suddenly rises by bounds, as was the case after the 
war, for instance, in 1919 or 1920, fertility appears inferior to actual 
fertility as a consequence of the enhancement of the denominator. 
We, therefore, have carried out this comparison for the second, more 
ecent period of our publication,* for the years 1923-1925, when the 
ever of contracting marriages was already appeased all over Europe. 

In adding our own comment on the results of this compila- 
tion, we must distinguish between the errors due to the neglect 
of the time factor and all other errors. Taking first the 
latter ; 

(1) Some of the figures are wrong ; in the case of Norway 
the births of two years were related to the marriages of three 
years ; for Italy the birth figures do not refer to the same 
territory as the marriage figures. If these two figures are 
corrected, Italy takes the fifth rank instead of the seventh ; 
Norway the eighth rank instead of the twenty-third. 

(2) Most of the figures include still-born, but some comprise 
live-born only. In order to eliminate this incongruity we 
show in column 2 for every country the ratio of legitimate 
live-born to the marriages of the same years. Since the 
proportion of still-born is everywhere relatively small, the 
order of the countries is only slightly affected by this correction. 

(3) We show finally in column 3 the ratio of legitimate 
live-born to the marriages of spinsters for every country for 
which data are available. The effect of this correction is 
quite noticeable, since the proportion of remarriages varies 
greatly from countiy to country. While the ratio of legitimate 
live-born to all marriages w’as, for instance, 4-12 in the Irish 
Free State and 3 *65 in Bulgaria, the ratios of legitimate live-born 
to the marriages of spinsters were 4^27 and 4' 17 respectively. 

As regards the neglect of the time factor, it is impossible to 


* The publication covers the period 1919-1925. 
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measure it accurately. But it is possible to convey an idea 
of the extent of the error by roughly weighing the total number 
of marriages which may have produced children in 1923- 
1925. Unfortunately the available data on remarriages are 
so scanty that we must confine ourselves to a computation of 
the ratio of the legitimate live-born to all marriages. Assuming 
then that all marriages in 1904-1925 were equally fruitful, 
and that they produced in the calendar year of their contraction 
per cent of all their children, in the following year i6f 
per cent, in tlve subsequent four years 10, 8|, 6^, and 6| 
per cent, in the next four years 5 per cent each, for five more 
years 2 ih each, and for five years more i| per cent 

each, the ratio of legitimate live-born in 1923-1925 to the 
weighed number of marriages in 1904-1925 would be as 
indicated in Table 13, column i.* 


Table 13. — Ratio of Legitimate Live-bohn in 1923-1925 to 
Maruiages. 


Country 

Ratio to 
Marriages of 

Country 

Ratio to 
Marriages of 



1904- 

1925 

1923- 

192s 

Spain .... 
Irish Free State 

Italy .... 

Finland .... 
Northern Ireland . 
Netherlands 

Norway .... 
Scotland 

Hungary . . . 

Caechuslovakia . 
Denmark 

4-01 

3 ' 9 Z 

3-51 
3-48 
3-47 
3-36 
3'35 
3-84 
2-8 1 
2-76 
3 ' 6 S 

3-88 

412 

3 -46 
3-22 
3 'S(> 

3-19 

3-26 

302 

2- 82 
2'55 

3- 50 

Sweden 

Switzerland 
Luxemburg 
Wurttemberg . 
England 

Germany 

Belgium 

France .... 
Austria .... 
Saxony .... 

2 'SS 

2-53 

2'49 

2'36 

2 ' 3 l 

2'i6 

2-13 

2-02 

i' 9 S 

1-62 

2-49 

2-48 

2-24 

2-50 

2-38 

229 

1-87 

1- 96 

2- 09 
i' 7 S 

Average . 

2-77 

274 


^ To make the procedure, still clearer : We have assumed that the 295,689 
mamajie.'j contracted in England in 1923 produced 6-1 per cent of all their 
children, or ig, 7 i 3 'X children in 1925 i that the 296,416 marriages of 
1924 produced 6f per cent of all their children, or i9,76i-x children in 
1924. tttid ib'i per cent, or 49.403'*: children in 1925, etc. The total 
number of children produced in 1923-1925 by the marriages contracted 
m England in 1904-1 925 would then amount to gi3,35a-K children. Since 
the actual number of legitimate live-born in 1923-1925 was 2,107,932, the 
ratio of legitimate live-born to the weighed number of marriages would 
he a-3i. 
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It is, first of all, interesting to note that the average ratio 
of births to weighed marriages (2-77) differs very little from the 
average ratio of births to the marriages of the same years 
(274). The assumption of the Flungarian Statistical Office 
that the neglect of the time factor makes fertility appear lower 
than it is, therefore, is wrong. Wrong, likewise, is the assump- 
tion of the office that the neglect of the time factor affects 
equally all countries. Actually it affects the various countries 
to a quite different extent. By eliminating the time factor 
the rates of the Irish Free State and Spain, which were 4-12 
and 3-88, become 3'92 and 4-01 ; the rates of Northern Ireland 
and Finland, which were 3-56 and 3-22, become 3-47 and 3-48 ; 
the rates of Germany and Belgium, which were 3-29 and 1-87, 
become 3-16 and 2‘i3, etc. Nor, in view of the diffcriirg 
trend of marriages in the different countries, is there anything 
surprising in such changes. 

Table 14 shows for each country the average number of 


Table 14. — Average Yearly Marriages by Periods, 1904-1925. 


Councry ^ 

1904- 

1913 



1923- 

1925 

Lowest 

Highest 

Spain , . . 

Irish Free State , 

i 39 .rS 3 


167, gp 

158,301 

128,269 

Ugis) 

173.677 

(1920) 

1S1414 

15,331 

16,180 

14.758 

13,820 

.1925) 

17,276 

:i 92 o) 

Italy .... 

274.257 

156.284. 

421,291 

312,302 

103,087 

,1017) 

530,073 

,1920) 

Finland , 

i9,aoll 

18,095 

22,420 

22,595 

15,008 

.1918) 

23,719 

1921) 

Northern Ireland 

7.359 

7.416 

8,934 

7,723 

6,872 

,1917) 

9,99a 

,1919) 

Netherlands . 

43.109 

46,210 

62,080 

56.121 

40,574 

.1904) 

65.323 

19203 

Norway . 

t 4 ,toU 

17,426 

17,272 

16,588 

13,260 

.1905) 

20,019 

,1918) 

Scotland . . 

32,062 

33,426 

41,108 

33,328 

30,108 

:i 909 ) 

46.754 

1920) 

Hungary . . . 

66,900 

4Ir62J 

n 1,463 

76.049 

27,025 

:191s) 

160,550 

:i 9 i 9 ) 

Czechoslovakia . 

104,000 

62,500 

167.559 

129,126 

46,000 

,1916) 

184,990 

.1919) 

Denmark 

iij,609 

20,720 

25.584 

24,942 

18,225 

;i 9 o.*) 

26,991 

,> 920 ) 

Sweden . 

32,529 

3 S,o 5 i 

39.891 

37,544 

10,681 

,1904) 

42,918 

,1920) 

Switzerland . . 

27 ,i 68 

22,679 

32.104 

28,727 

19,527 

,191s) 

34,075 

.1920) 

Luxemburg , 

1,980 

Ii 449 

3 .Sj 8 

2,331 

1,210 

.1915) 

2.874 

,1920) 

Wurttcinberg 

i8jiio 

J°, 4 SS 

28,178 

>8,325 

7,508 

:i 9 i 5 ) 

33,027 

'1920) 

England . , . 

270.162 

296,230 

34^.442 

294,818 

257.856 

,190*) 

379.082 

[1920) 

Germany 

451,000 

305,000 

708,182 

501,369 

251,000 

;i 9 i 5 ) 

871,973 

:i92o) 

Belgium 

ss.stis 

34 ,S 4 » 

93,715 

78,081 

24,654 

,1915) 

106,514 

;i92o) 

France . 

320.505 

159,600 

503.88* 

3 S 4.432 

86,000 

.1915) 

622,724 

;i 92 o) 

Austria . . . 

49.453 

35.904 

80,432 

53,427 

21^,398 

UgiO) 

85,866 

jigao) 

Saxony . . . 

39.132 

28,247 

61,497 

41.142 

24,211 

(1916) 

71,54s 

(1920) 


marriages in the pre-war decade 1904-1913, in the war years 
1914-1918, in the post-war period 1919-1922, and in the three 
years 1923-1925. If the average of the last period is put 
equal to 100 (see Table 15), the average for 1904-1913 varied 


Vresent territory, but Belerium and Denmark nre-war territory. 
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Table 15. — Average Yearly Marriages by Periods, 1904-1935, 
(1923-1925=100.) 


Count! y 

1904- 

1913 

1014- 

IQ18 

1919- 

I 92 Z 

1923- 

1925 

Lowest 

High- 

est 

Spain 

CO 

cc 

86 

106 

100 

81 

III 

Irish Free State . 

104 

104 

110 

100 

94 

II7 

Italy 

8S 

so 

13s 

100 

33 

170 

Finland .... 

85 

80 

99 

100 

66 

105 

JNorthern Ireland . 

ys 

g6 

116 

100 

89 

I 2 Q 

Netherlands 

77 

82 

III 

100 

72 

116 

Norway .... 

86 

loS 

104 

100 

80 

I 2 I 

Scotland .... 

96 

101 

123 

100 

90 

140 

Hungary .... 

8 S 

55 

147 

100 

36 

2 II 

CxcrhosloVtikia 

81 

48 

130 

100 

36 

143 

Denm.irk .... 

7 y 

83 

103 

100 

73 

108 

Htteden .... 

87 

93 

106 

100 

82 

II4 

Switzerland 

ys 

79 

112 

100 

68 

122 

Luxemburg 
Wurttemberg . 

85 

62 

108 

100 

54 

123 

yy 

57 

IS 4 

100 

41 

175 

Engl.and .... 

92 

100 

II6 

100 

87 

129 

Germany .... 

90 

60 

153 

100 

so 

174 

Belgium .... 

75 

44 

120 

100 

32 

136 

France 

90 

45 

142 

TOO 

24 

176 

Austria .... 

93 

67 

151 

100 

53 

161 

Saxony .... 

95 

69 

149 

100 

59 

173 


between 75 (Belgium) and 104 (Irish Free State), the average 
for 1914-1918 between 44 (Belgium) and 105 (Norway), and 
the average for 1919-1933 between 99 (Finland) and 154 
(Wurttemberg). While the highest number for any year 
exceeded the lowest number for any year by not more than 
25 per cent in the Irish Free State, 37 per cent in Spain, and 
40 per cent in Sweden, this excess amounted to 414 per cent 
in Italy, 494 per cent in Hungary, and 624 per cent in France. 

In the preceding example we have roughly weighed the 
number of marriages in 1904-1925 according to the probability 
of their having produced children in 1923-1925, in order to 
show the large margin of error involved in relating the number 
of births in 1923-1935 to the number of marriages in 1923- 
1925. Our object, of course, was not, and could not be, to 
ascertain the fertility which the marriages in 1904-1925 
actually had in 1933-1935. But in the few cases where the 
births by year of marriage are known it is feasible to obtain 
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results which come much nearer to the truth by replacing the 
arbitrary percentages which we have chosen by percentages 
based on facts. This method of taking account of the time 
factor has recently been proposed by Corrado Gini (1932) 
in a study, published in his official report on the vital statistics 
of Italy, 1928.1 The Italian Statistical Office, which Gini 
so ably directed up to 1932, as late as 1931 had computed 
fertility of marriages through the usual method, i.e. by relating 
the legitimate births to the marriages of the same year.^ It 
summarized its activity in this field until 1932 in the following 
terms : ^ 

In the volumes on vital statistics from 1872 to 1914, the mean number 
of children legitimately born to a marriage was ascertained by using 
the method of relating the number of legitimate live-born or of 
legitimate births (including the still-born) in a given year to the 
number of marriages consummated in the same year. This method 
is based on the double hypothesis : (r) that the number of marriages 
is the same in every year ; (2) that the fertility of the marriages with 
a certain duration remains on the whole constant. 

The large reduction of marriages and births which occurred in 
the war years led to a suspension of this investigation which was 
resumed for the year 1924, since from that year on the number of 
marriages had returned to the normal rate. 

In 1929, the office, for the first time, called attention to the 
fact that the ratio of births to contemporaneous marriages 
did not convey an adequate picture of fertility : 

In the volume on the vital statistics for the year 1926,^ and in that 
for the year 1927 ® we have pointed out that in order to obtain with 
better approximation the mean number of children legitimately 
bom to a marriage it would be more appi'opriate to relate the number 
of births in a given year to the number of marriages consummated 
in a year which precedes the one under examination by a period 

^ See Movivimito della popolasione secondo gli atti dello slato civile 
nell'anm 1928, pp. Roma, 1932 ; see also Gini, “ Di un pro- 

cedimento per la determinazione del numero medio dei figli legittimi per 
niatrimonio,” Metron, vol. x, N. 1-2 (1932), pp. 3-31 ; Mortara, Giorgio, 
“ Sui metodi per lo studio della feconditli dei matrimoni,” Giornale degli 
Econmnisii e Rivh'ta di Staiisiica, vol. Ixxiii, Dicembre, 1933, pp. 890-897. 

^ See Movimento, 1927, p. *116, Roma, 1931. 

’ Ibid., 192S, p. ’•'109, Roma, 1932. 

See ibid., 1926, p. *63, Roma, 1929, 

“ See ibid., 1927, p, 115, Roma, 1931. 
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corresponding to the mean intei-val between the marriage and the 
birth of a child, which interval, according to the investigations made 
by Gini, amounted for Italy in the pre-war period to eight years A 

It was added that such a method could not be applied to the 
years 1926 and 1927 because it would have become necessary to 
relate the number of births in the said years to that of the marriages 
consummated in the years 1918 and 1919, which, as has been said, 
were exceptional with regard to nuptiality. 

It may seem surprising that for many years Gini used such a 
fallacious method. But it certainly is not surprising that he 
finally came to the conclusion that fertility cannot be adequately 
shown by relating the births to the marriages of a single 
preceding year : - 

The basis of this method may appear plausible, but in reality it is 
difTicuIt to give any justification for it unless one recurs to an hypo- 
thesis which is very far from the truth. 

He then proposed the method described above. We 
reproduce in Table 16 an extract from the results of his study. 

This table shows that even for quadrennial periods the results 
are most unsatisfactory, no matter whether one relates the 
births to the marriages of the same year, or to those of the 
preceding year, or to those of the sixth preceding year, or to 
those of the eighth preceding year. However, the student 
should keep in mind that the more refined method of relating 
the births to a weighed average of all the marriages which 
can possibly have affected the number of births, conveys at best 
an approximate picture of actual fertility.^ 

We have so far discussed attempts at measuring the fertility 
of all married women by relating births to marriages. We shall 
now show some attenapts made to measure in the same way 
(x) the fertility of fertile married women ; (2) the fertility of 
couples still in the reproductive period but not newly married. 

(i) Thomas Short (1750) had already proposed to ascertain 
the fertility of fruitful marriages by relating the births to the 
number of fruitful marriages. 


Cum has included a most interesting study on the mean interval 
between marriage and birth in his well-known book JJammontare e la 
compmisione delta ricchesza delle nazioni. pp, ez-sS, 74.-77, Torino, 10x4. 

® Mavimento della popolazione, rgaS, 

* See Chapter VI. 
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Table 16. — Ratio of Legitimate Live-boen to Mahriages, 
Italy, 1903-19.10.’ 


Ratio to Marriages of 


Years 

Slime 

Year 

Pre- 

ceding 

Year 

Sixth 

preceding 

Year 

Eighth 

preceding 

Year 

Weighed 

Years 

1903 

4-14 

4-14 

4-29 

4-31 

4-26 

1904 

4U5 

4'32 

4-67 

4*6i 

442 

1905 

4'0i 

4-14 

4 ’ 3 S 

4‘48 

4'37 

1906 

389 

396 

4 ' 3 h 

4'6a 

4'27 

1907 

3'87 

3-86 

4-29 

4 ' 27 

4 'I 9 

1908 

3-82 

416 

4-56 

4-65 

4 ' 4 S 

1909 

3’99 

375 

4'47 

4 'S 2 

4-29 

KJIO 

4-04 

408 

4'39 

4-58 

436 

1911 

4'00 

3'86 

4-06 

4-38 

4 'I 4 

1912 

1 4'o8 

4 'i 5 

4-14 

4-36 

1 4'28 

1913 

4’°.3 

4-04 

412 

4-18 

4‘2I 

1914 

4 ' 2 I 

4*02 

375 

4-07 

416 

191S 

571 

4*21 

1 3-98 

4-08 

4‘22 

1916 

7 ’gS 

4 'SS 

3 'I 4 

2-98 

3 'S 4 

1917 

6'87 I 

6-42 

2'6i 

2 ' 5 S 

3.07 

1918 


6-30 

2 ' 3 S 

2-32 

2'99 

1919 

2-21 

6-86 

278 

2'83 

3 'S 4 

1920 

2*17 

3-32 

4'38 

4-17 

4'65 

1921 

2'SO 

2*09 

5'73 

4-03 

3'95 

1922 

3'°7 

2 'S 3 

1017 

4-27 

3'84 

1923 

3'30 

3*02 

10*70 

570 

373 

1924 

3 '49 

3'20 

9 'S 9 

970 

3'6o 

1925 

3 'S 7 

3 '44 

3-05 

10*24 

3 ' 5 S 

1926 

3 ‘S 3 

3-52 I 

1-97 

9'33 

3 ' 5 i 

1927 

3 '43 

3 ' 5 i 1 

z '34 

3*00 

3 'SO 

1928 

3'57 

3'37 

279 

1-92 

3 '42 

1929 

3 '42 

3-45 

2'94 

2*22 

3'32 

1930 

3 '45 

3 ' 6 i 

3'39 

2-85 

3 'SI 

iqot-1906 

4-04 

4-14 

4-41 

4-50 

4'33 

1907-1910 

3'93 

3-96 

4'43 

4-51 

4'32 

191 1—1914 

4-08 

402 

4*01 

4-24 

4*20 

1915-1918 

6 '45 

4'99 

3-03 

2-97 

3 '49 

I919-1922 

2'46 

2*90 

4'93 

3-82 

^-00 

1923-1926 

3 '46 

3-28 

3 ' 9 i 

S-23 

3'59 

1927-1930 

3 '47 

3 '48 

2'8i 

2*42 

3'44 


Again, to find out how many Births fall to each prolifick Marriage, 
substract from the Weddings the Number or Proportion of barren, 
impotent, or improlifick Pairs from the prolifick, which will greatly 
add to the Number of Children begotten in fruitful Wedlock/ 


’ See Movimento della popolazione secondo gU aiti dello stato civile nell’mmo 
1928, pp, * i89-*I90. 

^ Short, Neiu Observations, p. 35. See also the same, A Comparative 
History of the Increase and Decrease of Mankind in England, and several 
Countries Abroad, pp. 52-53, sS, London, 1767. 
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William Farr tried in a similar way to measure the fertility 
of fertile wives, and therefrom to compute the number of first- 
born : 1 

How can we determine the number of firstborn children in England 
annually ? It must evidently bear some relation to the marriages. 
Now the annual number of legitimate children in the six years 
1863-67 was 695,597, and the annual marriages in the six years 
1856-61, with which they may be fairly compared, were i6a.68i, 
of which 147,804 were marriages of spinsters ; so that the births to 
a marriage are 4'376 ; the births to each woman married are 4‘7o6. 
The births to each procreant wife — if only 133,024, or nine in tm 
wives, have living children — must be S' 239 . Consequently as 
familic.s consist of one, two, three, four, up to ten or more children, 
and every family has one fiistborn child, it is evident that the first- 
born childien in wedlock will he to the total children so born as 133,024 
to 695,597; oras I 5 ' 239 . We can from these proportions infer 
that about 19 per cent, of the children in wedlock are firstborn ; 
but, to get the number of women bearing first children, the mothers 
of the children born out of wedlock must be brought into account, 
and some corrections must be made. 

He then assumes that two-thirds of the 46,181 children born 
out of wedlock in 1862-1867, or 30,788, were first-born and 
obtains 163,812 as total number of first-born children.^ 

(2) Sadler (1830) believed he had discovered a method of 
measuring the fertility of the married couples still in the 
reproductive period, but not newly married. He assumes 
that three-fourths of the marriages “ produce a birth each 
before the termination of the year following that in which they 
take place,” and that the average duration of matrimonial 
fertility is n years. He then deducts from the total number 
of births a number equal to three-fourths of the marriages of 
the preceding year, and relates the remainder of the births 
to the number of marriages in the first 10 years. If then 
there were 684,087 marriages in 1780-1789, 70,648 marriages 
in 1790, and 255,508 births in 1791, he assumes that 52,986 
of those births were produced by the 70,648 marriages con- 
tracted in 1790 and 202,522 by the 684,087 marriages of 
1780-1789, The fertility of the married couples still in the 

* Thirtieth ’Report (1867), PP. 223-223 . 

* See iWrf., p. 226. 
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reproductive period but not newly married, would then have 
been 2-960 in lypod 

Having shown the fallacy of each method of ascertaining 
fertility by relating births to marriages, it does not seem 
necessary to discuss in detail the mistakes made by Farr and 
Sadler. It may only be mentioned incidentally that since 
many mothers of illegitimate children appear, later in life, as 
mothers of other, legitimate, children it is not permissible 
to add the mothers of first-born legitimate and of first-born 
illegitimate children. The number of first-born legitimate 
children appears much smaller than it actually is, since the first- 
born child of a marriage through which a child has been legiti- 
mised is registered as second-born child. 2 

2. Ratio of Births to Dissolved Marriages 

The fact that the ratio of births to marriages cannot convey 
an adequate picture of fertility even if the time factor is fully 
allowed for, led Bernoulli (1840) to study the ratio of births 
to dissolved marriages. His argument runs as follows : ^ 

Since by far the most children are born in the first 10 or 
12 years of wedlock, it would seem appropriate to relate 
the births to the marriages of a period five or six years earlier. 
In Prussia the ratio of births in 1835-1837 (508,700) to mar- 
riages in the same years (125,800) was 4-04 : i, while the ratio 
of those births to marriages in 1829-1831 (106,000) was 4-8 ; r. 
The first ratio evidently makes fertility appear too low ; but 
the second ratio probably makes fertility appear too high, 
because marriages have increased to an extraordinary degree 
since 1831. On the other hand, the ratio of births in 1835- 
1837 to marriages dissolved in the same years (100,000) 
evidently makes fertility appear too high. A more correct 
method of determining fertility would be to relate the double 
number of births to the sum of the marriages contracted 
and the marriages dissolved in the same years. Fertility in 

^ See Sadler, The Law of Population, vol. ii, pp. 345-349. 

^ See Chapter I, p. 33. 

’ See Bernoulli, Christoph, Populationistik Oder Bevoelherungswisten- 
sehaft, Erste Haelfte, pp. 193-194, Ulm, 1840. 
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Prassia would thus be 


2x5,087 


=4-5. But since the 


1,258+1,000' 

date of the dissolution of marriages is much more remote from 
the peak of fertility than the date of the consummation of 
marriages it would be preferable to give to the contracted 
marriages twice or rather three times the weight given to the 
dissolved marriages. Fertility in Prussia would then appear 


to be 


3x5,087 


■, or rather 


4x5,087 


=4-2S' 


2,516+1,000’ 3,774+1,000 

Wappaeiis (1861) likewise started from the assumption that 
by far the majority of legitimate children are born in the first 
10 or 12 years of marriage, and that fertility must be derived 
from the ratio of births to the average number of contracted 
and dissolved marriages. But the solution he offers is not as 
logical as that of Bernoulli. He proposes (a) to divide the 
average number of legitimate births in a three-year period 
by the average number of marriages contracted in the pre- 
ceding seven-year period ; {b) to divide the same average 
number of legitimate births by the average number of mar- 
riages contracted and dissolved in the preceding seven-year 
period. He considers, however, the results of (a) too low 
and the results of (b) somewhat too high, because in the case of 
(b) it would have been more accurate to relate the legitimate 
births of one period to the average number of marriages con- 
tracted and dissolved in the same period. His final proposal, 
therefore, is to take the average of (a) and [b) as representing 
the fertility of marriages.^ 

In the programme of discussion for the preparatory congress 
to the seventh session of the International Statistical Congress 
(1869), the advisability of relating the births to the average 
number of contracted and dissolved marriages was raised again : 2 

In several statistical documents fertility of marriages is measured 
by dividing for each year or for a series of years the legitimate births 
by the contracted marriages. 

There exists no identity at all between these relations. The 

' See Wappaeus, Allgemane BevSlkerungsstalistik, vo], 2, op. sra-ais, 
37S-37S, Leipzig, 1861. 

“ Pwjet de discustitmt pour ravant-cotigris, p. g, 
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births indicate the fertility of women at child-bearing age. The 
legitimate births of a given year are the fruit of marriages contracted 
in a series of preceding years. 

It is, therefore, asked ; 

(1) For the countries which possess regular and periodical censuses 
of the population by age and by civil status, whether one should not 
compare the average of the legitimate births during a series of years 
with the mean married female population of child-bearing age during 
those years ? What are in the different countries the extreme limits 
of that age ? 

(2) For the countries where the above censuses are lacking, whether 
the method or rather the expedient recommended by two eminent 
statisticians, Messrs. Ch. Bernoulli {Handbuih der Populationistik, 
p. 103, Ulm, 1841) and J. E. Wappaeus (Allgenieine Bevolkenmgssta- 
listik, vol. ii, p. 314), of dividing the births by half the sum of the con- 
tracted and the dissolved marriages may be taken into consideration ? 

The first question was rather fully discussed at the Con- 
gress, 1 but no reference whatsoever was made to the second 
question. One year later, however, Kollmann, the director 
of the Statistical Bureau of the Grand Duchy of Oldenburg, 
quite rightly answered the question in the negative. Having 
found that the number of legitimate births in the Grand 
Duchy (1855-1864) was 3-72 per contracted marriage and 4-58 
per dissolved marriage, he concluded ; ^ 

These two quotients constitute respectively the minimum and the 
maximum limit. The true value must lie between the two limits, 
but whether more towards the one or the other side cannot be 
decided. The average of the two limits or the quotient of the 
division of the average number of yearly born legitimate childien 
by half the sum of the average yearly contracted and dissolved 
marriages, therefore, is unsafe as an expression of the average number 
of children per marriage, and it is the more unsafe the greater the 
margin between the two limits mentioned above, and this margin 
is regularly the greater the more the population increases. 

3. Number of Births per Married Woman Derived from 
Number of Births to Dissolved Marriages 

A third method of measuring fertility by the exclusive use of 
vital statistics involves ascertaining the number of births to 

* See Chapter IV. 

“ Sttttistische Ndchrichteii ueber das Grossherzogtmn Oldenburg, Elftcs 
Heft, p. 3.05, Oldenburg, 1870. 
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married couples at the date of the dissolution of their marriage. 
The first to call attention to this device was Christoph Bernoulli 
(1840). After having shown that legitimate fertility is usually 
computed indirectly (ratio of births to married couples or to 
marriages) he states ; t 

It might he obtained more directly, it is true, through a control 
of all marriages dissolved (by death or divorce) and of the children 
bom to each such marriage ; and such lists may show still further 
special details. Such regi.sters, however, would hardly be very 
reliable, and it could hardly be avoided that children illegitimately 
born or only legitimised later would often be entered ; or that still- 
born, etc., be left out. Moreover, such registers are kept nowhere 
at present. 

This method was first applied in Alsace-Lorraine, where, 
upon the suggestion of Richard Bockh, from 1872 on, the 
registration officers had asked in the case of each deceased 
husband and wife the “ number of children born during the 
last marriage.” The well-known economist, Wilhelm Stieda, 
who analysed the first results of this inquiry stated ; 2 

That this method ... is the most exact and to be sure the only 
one which provides a sure record of the number of children of a 
marriage cannot be denied fay anyone. We have here, indeed, for 
the first time the real fertility rate of a marriage, because we consider 
the marriages at the moment when their fertility is exhausted. This, 
of course, grants our figures a greater trustworthiness as compared 
with all the other computations which often are based on very 
improbable probabilities. 

But apart from this single study for Alsace-Lorraine, and 
another one for Oldenburg (1876-1885), this method apparently 
has been applied nowhere before the beginning of the twentietl ‘ 
century. It might have fallen definitely into oblivion (likq, 
the method of ascertaining fertility by relating the births ■ 
the number of dissolved marriages) if it had not been reviv ’ 
30 years ago by the statistical office of Hungary. 

) The method was introduced in Hungary in 1903, and has 
^ince been used in that country without interruption. The 

^ Popukilionislik, Erste Haclfte, p. 192. 

* Statisiischi Mitthnluiigen iieber Ekass-Lathringen, Fuenftes Heft, 
pp. 62-63, Strasburg, 1875. 
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basic data were secured by ascertaining at the death registra- 
tion of each married person the date of the marriage and the 
number of births to the marriageA For one year (1903) the 
office computed fertility both of the deceased husbands and 
wives, but since it found the results for the husbands to 
“ differ only very little ” from the results for the wives, and 
since in case of the death of the husband there may be post- 
humous children, the office confined itself in later years to 
a consideration of the wives.''^ 

An appraisal of the merits of this method will best be 
obtained by studying the actual results in Hungary, We 
shall, however, in analysing the results, exclude the figures for 
Croatia-Slavonia, since the data there furnished at death 
registration were evidently inadequate, especially for the 
earlier years.^ 

The last column of Table 17 shows the total number of 
marriages dissolved by the death of the wife. This number 
'varied for the pre-war territory of Hungary proper between 
43,773 (1903) and 67,033 (1918), the maximum being, how- 
ever, 51,643 (1905) if the influenza-year 1918 is left out of 

‘ See Puhlicalions staiistiques Hongroises, New Series, vol, 7, p. 48*. 

‘ See ibid., vol. 32, p. 28*. As a matter of fact the figures for deceased 
husbands and wives may differ widely. We have compiled from the 
Official Year Books of the Commonwealth of Australia, 1910-1933, the 
following data on the average issue : 


Year 

Husband 

Wife 

Year 

Husband 

Wife 

Year 

Husband 

Wife 

igo8* 

5-42 

5-23 

1917 

5-14 

S-20 

1926 

470 

4 93 

1909* 

5-38 

5-20 

1918 

3-23 

5-zS 

1927 

4*6o 

486 

igro'* 

5 '46 

S-33 

1919 

471 

4'99 

1928 

4-57 

4-84 

I9II 

5’43 

S-35 

1920 

S-07 

S-I7 

1929 

4-57 

4-84 

■ 1912 

5-36 

S'29 

1921 

4-97 

5-05 

1930 

4'49 

470 

1913 

5'23 

.5-19 

1922 

493 

5-10 

19.31 

4-44 

472 

■ 1914 

5-26 

5-29 

1923 

491 

S-I 2 

1932 

4’39 

470 

•fQIS 

S-24 

5-23 

1924 

4'8o 

4-98 




,9 1 6 

5-23 

gn 

192s 

476 

4-97 

* excl. Tasmania 


It appears that while in the earlier years the average issue of the deceased 
husbands exceeded that of the deceased wives the reverse was true in every 
jsingleyear since 1916. I’he decrease in the average issue was much stronger 
for the husbands than for the wives ; the average issue of the husbands 
dropped from s’42 in 190S to 4’39 in 1932, or by ig per cent ; the average 
issue of the wives dropped from e-as to awo, or by 10 per cent. 

® See Chapter I, pp. 29-32, 
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TaB 1,E 17. MARHIACr'5 DlbSOLVID BY DlAlIl Of WiFL 

ACCOBDING 10 DURATION, HUNGARY, 1703-1935 ‘ 


Year 

Duration of Maniage in Years 

Total 

Less 
than 5 

5-9 

10-19 

20 and 
moie 

1903 

5,968 

5.035 

9,669 

23,101 

43,773 

IQOd. 

6,298 

5.357 

9.952 

25,127 

46,734 

tyos 

7,142 

6,007 

10,718 

27,77s 

51,643 

1906 

6,412 

5 . 53 ° 

9,307 

24,706 

45.955 

1907 

6.34*^ 

5.667 

9.573 

26,031 

47.619 

1908 

6,434 

5 . 54 ^ 

9.413 

26,129 

47,518 

1909 

6,637 

5,472 

9,124 

26,146 

47,379 

igio 

6,238 

S.'OS 

8,423 

25.335 

4 S,ioi 

ii)ii 

6,1 14 

5 . 093 

8.774 

27.472 

47,453 

1912 

5 . 874 

4.929 

8,248 

26,507 

45,558 

1913 

5 . 440 

5.153 

8,315 

26,041 

44,949 

1914. 

S >724 

5.527 

8,476 

25.957 

45,684 

19*5 

S. 74 *t 


8,987 

29,505 

49,824 

igiO 

4.638 

5.464 

8,834 

27,847 

46,783 

UJ17 

4,q66 

5.444 

9.01 S 

20.394 

47,919 

1918 

6,786 

y .994 

14.605 

35,648 

67,033 

IQ19 

1.736 

2.153 

3.519 

10,537 

17,945 


2.540 

2,006 

3.461 

10,379 

18,386 

Z92I 

2,383 

1.501 

2,914 

9.903 

16,700 

1032 

2,864 

1 ,264 

2,878 

9.674 

16,680 


3 ,°*t 

1.215 

2,980 

10,127 

17.343 

1924 

2 , 9 Si 

1,574 

3.03s 

10 , 75 ° 

18,310 

192s 

2,219 

1.794 

2,720 

9.84s 

16,578 


consideration ; for the present territory of Hungary that 
number varied between 16,578 (1925) and 18,386 (1920). 
Since the total number of married women averaged about 
3-6 million for 1903-1918 and about 17 million for 1919- 
1925, those fertility statistics included every year only about 
1 or 1*5 per cent of all married women. The tiungarian 
Office itself called attention to the fact that “ these statistics 
are only representative statistics.” 2 But the sample, of course, 
is not chosen at random, since the average age of the women 
at death is, on the whole, much higher than the average age 
of all married women. Again, the wives who die before their 

' See vot. 32, pp. 703, 707, 711 ; vol. 33, pp. 703, 707, yn ; vol. 50, 
Pp.SaS, 839.833, 837 ; vol.yo.p. 133 ; voI.74,pp. 193, 195, 197, The figures 
lor I903“r9*^ to Hungaty proper, those for 1919-1925 to present 
Hungarv. 

* Vof.aa.p. *8*. 





FERTILITY: USE OF VITAL STATISTICS 71 

husbands may, on the whole, have a lesser vitality than the 
average of all married women, and may therefore be less fruitful. 

The last column of ITble 19 shows the average number of 
children born to the deceased married women. It decreased 
from 4-32 in 1903 to 4-10 in 1905, oscillated between 4-04 and 
4-13 from 1905 to 1917, dropped to 3-96 in 1918, was exactly 
as high in 1919 in the much reduced territory, and oscillated 
between 3-82 and 3-89 from 1920 to 1925. The lowest average 
was not quite 10 per cent smaller than the highest, and the 
average of 1925 was by only 4 per cent lower than in 1906- 
1910.'^ 

However, it would be a big mistake to conclude from this 
that fertility of married women has hardly decreased at all in 
Hungary. Even if the wives deceased before their husbands 
could be considered as a whole to be true representatives of all 
married w'omen, the average number of their children would 
not necessarily be a true indicator of their fertility, since the 
duration of marriage of the deceased may have undergone 
considerable changes. Indeed, variations from year to year 
W'ere quite conspicuous (see Table 18). The proportion of 
the deceased wives who had been married for less than five 
years varied between 8-5 per cent (1917) and 17-4 per cent 
(1923) ; the proportion of those married from 5 to 9 years 
varied between 7-0 per cent (1923) and i4'9 per cent (1918) ; 
the proportion of those married from 10 to 19 years between 
16-4 per cent (1925) and 22-1 per cent (1903) ; the proportion 
of those married over 20 years between 53-2 per cent (1918) 
and 6 i' 3 per cent (1917). Compared with 1913, the medium 
groups (5 to 19 years) were sparsely represented in 1925, but 
the older group more amply. 

If the deceased wives are grouped aecording to the duration 
of their marriage, the trend of the average number of children 
shows quite a different picture, at least, for the medium 
groups. The average number of children born to the deceased 
wives whose marriage had lasted from 5 to 9 years decreased 

1 Were it possible to compute for 1906-1910 the average for the post- 
war territory there tnight appear no decrease at all, since fertility in the 
ceded territories was particularly large (see vol, 74, p. 73*). 
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Table i8. — Marriages Dissolved by Death of Wife according 
TO Duration, Hungary, 1903-1935. 

(Per cent.) 


Years 

Duration of Mariiage in Years 

Less than 5 

S -9 

10-19 

20 and more 

1903-1914 

I 3'3 

ii'S 

19-7 

SS'S 

191S 

ii-S 

II‘2 

i8'i 

S 9-2 

1916 

9-9 

11-7 

i8-g 

S 9’5 

1917 

8-5 

1 1-4 

i8-8 

61-3 

1918 

lO-I 

14-9 

2f8 

S 3'2 

1919 

9'7 

12*0 

I9'6 

58-7 

1520-1924 

15-7 

8-6 

ITS 

SS-2 

1925 

13-4 

10-8 

16-4 

S 9-4 


Taule 19. — ^Average Number of Births per Marriage Dissolved by 
Death of Wife according to Duration of Marriage, Hungary, 
1903-1925.* 


Years 

Duration of Marriage in Years 

Total 

Less 
than 5 

s -9 

10-19 

20 and 
more 

1903 

1-13 

2-54 

4 ’iS 

S' 4 i 

4 ‘S 3 

1904 

I-IO 

2'55 

4 -II 

S -29 

4-16 

1 90s 

I -08 

2-49 

3'99 

S '27 

4’io 

1906 

I -OS 

2-42 

4-03 

5-23 

4'o6 

1907 

1*03 

2-44 

3-92 

S’ 2 I 

4*o6 

1908 

1-03 

2*40 

3-94 

5-21 

4'07 

igog 

I ’02 

2-41 

3-86 

5*20 

4-04 


1-03 

2-36 

3'82 

5*22 

4’o6 

I9II 

I ’03 

2-37 

3 ' 8 s 

5-24 

4-13 

1912 

I -05 

2'38 

3.78 

S-I 7 

4-09 

1913 

1-03 

2*40 

3-85 

S’lS 

4'io 

1914 

1*01 

2-36 

3'8o 

S'l6 

4 -oS 

tgjs 

I *08 

2'33 

371 

5-10 

4-07 

1916 

X'OS 

2*20 

3 -s 8 

S-I 3 

4-09 

1917 

1*04 

2-o6 

3.50 

S’o8 

4-09 

3918 

090 

2*10 

3’59 

S-2I 

3-96 

1919 

0-74 

2*01 

3-49 

S'o6 

3-96 

i920 

0’75 

2*11 

3-48 

S'li 

3 '87 

J921 

0 ' 7 g 

1-99 

3-33 

S'oy 

3’8S 

1933 

°V5 

2‘03 

3 - 3 t 

S -07 

3-83 

1923 

I '02 

1-93 

3-26 

S -04 

3'82 

1934 

i'o6 

i>86 

3-23 

S’li 

3-87 

J 92 S 

I‘02 

1-87 

3-24 

S -09 

3'89 


* Computed from data given on the pages quoted in the footnote to 
Table 17. 
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from 3 T 4 or 2-55 in 1903-1904 to 3'49 in 1905, oscillated 
between 2-37 and 2-44 in 1906-1913, decreased to 2-20 in 
1916, oscillated between 1-99 and 2'ii in 1917-1922, and 
decreased to i-86 or 1-87 in 1934-1925. The decrease was 
almost as large for the women who had been married from 
10 to 19 years ; the average number of their children decreased 
in this case in a more conspicuous way in pre-war times, 
and this decrease went on during and after the war so that the 
average was only 3-23 or 3-24 in 1924-1925 as against 4-15 
in 1903. 

In the average number of children born to the deceased 
wives whose marriage had lasted less than five years there was 
no marked trend ; from 1918 to 1922 the average, it is true, 
was very low (0-74 to 0'95), but in 1923-1925 (i-02 or i-o6) 
it was about as high as in 1905-1917 (i-oi to i-o8). Not much 
attention, however, should be paid to the number of children 
in this group because it includes, indiscriminately, wives who 
died shortly after marriage and those who died almost five 
years after marriage. For one year (1905) the Hungarian 
Office published the figures separately for the wives who had 
been married less than one year and those who had been 
married from one to four years. The average for the first group 
was 0-47, and for the latter i'2i children.^ The trend of the 
average number of children to deceased wives whose marriage 
has lasted less than five years may then be seriously affected 
by the varying proportion of those who have been married 
less than one year. 

The most important group, of course, are the deceased 
wives who had been married for more than 20 years, since they 
constituted in each year the majority of the deceased wives. 
But, as in the case of women with the shortest duration of 
marriage, there was no marked trend in the average number of 
their children. Indeed, this group shows by far the least 
variations ; the average decreased from 5-41 in 1903 to 5‘27 
in 1905, and oscillated between 5-04 and 5-24 in 1906-1925. 

This result seems the more significant, as the deceased wives 
whose marriage had lasted more than 20 years are a rather 
* See vol. 33, p. 747. 
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homogeneous group. Practically all of them have passed the 
child-bearing period, and the number of their children will 
have been less affected by lower vitality than that of the wives 
of all other groups. But what does the fact of their steady 
fertility prove ? It merely proves that the wives who died in 
1925, after having married any year before 1906, were about 
as fertile as the wives who died in 1905, after having married 
any year before 1886. 

A study of the number of children born to deceased wives 
cannot, therefore, give an adequate picture of fertility of mar- 
riage.s. The wives who die before having passed the child- 
bearing period arc not very numerous and may have less 
fecundity than those who live longer. The wives who die 
after having passed the child-bearing period, on the other 
hand, have begun to bear children in a remote and ill-defined 
past. Moreover, this investigation covers only the last mar- 
riage and neglects the children born to the married women in 
former marriages. 

Up to 1903 the Hungarian Statistical Office had ascertained 
fertility by deriving the number of children born to a marriage 
from the order of births. The reasons why it abandoned 
this procedure were given as follows : ^ 

The greatest defect of the data collected through this procedure 
is that the observations do not refer to marriages already sterile, 
but to marriages still fecund. It, therefore, is possible to establish 
by means of such data the true fertility of the marriages or the average 
number of children per marriage only after a relatively longer space 
of time, for instance, after 30 years, i.e. when the reproductive capacity 
of the marriages concluded in a certain period can be considered 
definitely dosed. . . . 

The average fertility of the marriages can be established fairly 
accurately only through questions appearing on the death schedules 
of the deceased married persons. In adopting this procedure, the 
statistical observation covers only marriages definitely terminated, 
i.e. with regard to which a later birth is wholly excluded. 

It is hard to see how It would be possible to derive from the 
order of births the average total number of children, per 


‘ Vol. as, p. ay*. 
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marriage after a lapse of 30 years. It is likewise wrong to 
assume that the number of births to the deceased wives could 
possibly show the “ true fertility ” either for the present or 
for any definite past period. 

Quite apart from this defect, the method of deriving fertility 
from the number of children born to deceased wives is errone- 
ous. Forty-five years ago Richard Bockh had rejected it in 
the following terms : 1 

This computation is worthless and misleading in ascertaining the 
fertility rate ; because it is as wrong to attempt to derive the number 
of children from the dissolved marriages as if one attempted to 
ascertain the duration of life by dividing the age of the deceased by 
their total number.^ 

4. Number of Births per Fruitful Married Woman 
DERIVED FROM OrDER OF BiRTHS 

Several statisticians have attempted to derive the average 
number of children to a fruitful marriage from the order of 
births. The first to do so was James Stark (1861) in his well- 
known first registration report for Scotland.^ Having ascer- 
tained that in Edinburgh during 1855 989 married women 
had their first confinement, 679 their second (and, therefore, 
altogether 1,358), etc., he concluded : 

The 4,208 mothers had among them 15,709 children, thus giving 
to each mother 3‘7 children ; in other words, showing the fecundity 
of the women of Edinburgh to be 3-7 children for every fruitful 
Marriage. 

The same method has been applied by J. Matthews Duncan 
(1866) to Edinburgh and Glasgow, 1855,^ and by C, J. Lewis 
and J. Norman Lewis (1906) to Scotland, 1855.2 

^ B6ckh, R., " Die statistische Messung der ehelichen Fruchtbarkeit,” 
Bulletin de I’imtitut intet national de stalistique, vol. v, 1890, pp. 165-166. 

“ The Hungarian Office, in 1924, stated that this method “ of out 
compatriote Kordsy has been adopted so to speak by the whole world ” 
(vol. 70, p. 33*). This is fortunately an exaggeration. But it is true that 
this method is continuously used, for instance, in Australia and in 
Luxemburg. 

“ See First Detailed Annual Report of the Registrar-General of Births, 
Deaths, and Marriages in Scotland, pp. xix-xx, Edinburgh, 1861. 

* See Fecundity, Fertility, Sterility and Allied Topics, ist ed., pp. 113- 
iiS, Edinburgh, 1866 ; 2nd ed., pp. 116-118, Edinburgh, 1871, 

® See Natality and Fecundity, p. 92. 
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In all these studies only the last-born child in case of plural 
births had been included. Franco Savorgnan, who recently 
(1933) applied the same method to the births in Italy, 1930,1 
rightly called attention to the fact that not only in case of 
plural, but also of single births only the last-born child 
within the calendar year should be included ; but the cases 
when a mother has two deliveries within the same calendar 
year are numerically negligible. 

The material published by Savorgnan would have per- 
mitted him further to improve this method by distinguishing 
between parents who had not had a legitimate child before 
their present marriage and those who had. If one carries 
out this distinction one finds that the 1,017,792 parents, where 
neither father nor mother had had a legitimate child before, 
gave birth to 3,515,528 or 3-45 each, while the 38,974 parents 
w'here either father or mother or both had a legitimate child 
gave birth in their present marriage to 129,656 children or 
3'33 each. If one assumes, quite arbitrarily, that these 38,974 
parents had had two children on an average in a former 
marriage the total number of children to the 1,056,766 parents 
would be 3,723,132 or 3-52. 

Such small corrections, however, cannot eliminate the 
fundamental error inherent in a method which can lead to 
accurate results only if the number of marriages and of births 
remains constant. Since the number of marriages increased 
in the case of Scotland in the course of the twenty-year period 
ending 1855, the proportion of newly-married couples and, 
therefore, of first and second children, was disproportionally 
large in 1855. Probably, therefore, the actual number of 
children per fruitful marriage w'as larger than shown in the 
studies of Stark, Duncan, and the Lewis’. In the case of 
Italy, the trend of marriages and births in the course of the 
twenty-year period ending 1930 was so erratic that the order 
of births in 1930 bears practically no relation whatsoever to the 
fertility of fruitful marriages.^ 

^ See Movimento delta popalasione secondo gli atti dello stato civile negli 
mmi e 1930, Parte I, Inlroduzione, pp. ii3*-ii5*, Roma, 1933. 

controversy between Gini and Savorgnan in AuHebV rfe 
h'Jub'ftit international de statislique, vol, xxvH, 2, pp. 40-110. 
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Conclusion 

When Graunt wanted to measure fertility of “ a certain 
Parish in Plampshire ” he had no other alternative but to 
divide births by marriages, since he did not know the age 
constitution of this population ; but once censuses had been 
taken there was no longer a justification for using this method 
or any other method based on the exclusive use of vital statistics, 
since the intrinsic fallacy of all these methods cannot possibly 
be eliminated even by the most ingenious modifications. 



CHAPTER III 


MEASUREMmr OF FERTILITY BY EXCLUSIVE 
USE OF CENSUS STATISTICS 

1 . Marrikd Women according to Number of Births 

We have so far discussed some methods of measuring 
fertility based exclusively on the use of vital statistics (births 
and marriages, or births alone, or dissolved marriages). We 
shall now diseuss some methods based exclusively on the use 
of census statistics. By far the most important method of the 
kind consists in ascertaining at the census for each married 
woman the number of children she has borne. This method, 
of course, can also be used in connection with enumerations 
which comprise only a specific group of people, and it has 
actually been used before censuses were taken. 

The first to call attention to the possibility of ascertaining 
from the mothers the statistical data on all their children was 
Deparcieux (1746) : 1 

There are few mothers who do not know the age of all their 
children, dead and Imng. One should therefore inquire from each 
mother the age of each of her living children and at what age the others 
died in case they have deceased ones. 

But Deparcieux was interested only in computing the mean 
age of such children and did not relate the number of children 
to the number of mothers. Muret (1766) also started by using 
the method suggested by Deparcieux in order to find the mean 
age of the children in Vevey, Switzerland, but in the course of 
his studies realized the possibility of using the same data for the 
measurement of fertility ; ® 

* Deparcieux, Btsai siir les probabililes de la duree de la vis hunmine, 
p. 66, Paris, 1746. 

® IVturet, Mmaire mr Vital de la population dam lepaps de Vaud, p. zg, • 
Yverdon, 1766. 
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In following this method, I found 32 years as the mean age of the 
considerable number of 2,093 children, all bom in Vevey and issued 
from 375 mothers. I would have found a larger mean age if I had 
used a table of probabilities computed for our country ; but I skip 
lightly this feature of mean age and, although it first was the unique 
object of my research, it is the least interesting of the discoveries to 
which this study has led me. 

And first, since 375 mothers have yielded 2,093 live-born children, 
it results that each mother has brought into the world Sy| [sic. I- I say 
each mother, and not, each marriage, which makes a great difference, 
because not every woman who marries has the privilege of becoming 
a mother, and because often a woman becomes mother from more 
than one marriage. 

This method of measuring fertility has also been used, for 
instance, in 1848 in connection with an “ investigation into 
the state of the poorer classes in St. George’s in the East,” 
carried on by the Statistical Society of London. 1 But the 
application which made this method world-famous was its 
use at the English Census of 1911.2 On this occasion each 
married woman was asked the number of years her present 
marriage had lasted, and the number of children born alive to 
her present marriage, the latter to be subdivided into “ children 
still living ” and “ children who have died.” These data were 
combined with the age of the wife and the husband at the 
census and at marriage, the latter being found by deducting 
the duration of marriage from the age at census. 

The main drawbacks of such an investigation of fertility 
are : 

1. The basic material is apt to be somewhat inaccurate : 
many women will not report children who died shortly after 
birth. 

2. The scope of the investigation is not all-inclusive. It 
does not include all mothers, since it excludes all those who 
at the time of the census were widowed or divorced. It does 
not even include all the legitimate children of the mothers 

See “ Report to the Council of the Statistical Society of London from a 
Committee of its Fellows appointed to make an Investigation into the State 
of the Power Classes in S(. George’s in the East,” Journal of the Statistical 
Society of London, vol. xi, 1848, pp. 194— 195, Z33. 

■ ^ See Census of England and Wales, 1911, vol. xiii. Fertility of Marriage, 

Part I, 1917 ; Part II, 1923. 
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It seems, therefore, as was to be expected in view of the method 
applied, that the elimination of erroneous schedules was not as 
thorough for the wives of 20 to 44 as for both the younger and 
the older wives. 

The Census Report further says : 1 

Apart from suclr cases as these there is little evidence in the returns 
of misstatement of the numbers of living or dead children. This 
docs not imply, of course, that these numbers are accurately returned, 
but merely that, as might be expected, there is no prejudiced error 
of statement in favour of one size of family rather than another. This 
may be inferred from 'Table 13,“ which shows that for any group 
of marriages of similar duration and age of wife at marriage there is 
a fairly regular increase in the freciucncy with which different numbers 
of children are born up to a maximum at a number varying with the 
circumstances of each group, after which there follows a corre- 
spondingly regular decrease. 

No doubt the pertaining tables in themselves are not 
apt to raise any suspicion of inaccuracy. This may be illus- 
trated by the following summary, which shows the ratio of 
dead children to children born : 


Table ao. — M ortality per 1,000 Children Born according 
TO Duration of Marriage, England, icni.® 
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42 
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43 
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2 

90 

16 
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30 

241 

44 

288 

3 
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292 

4 
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18 
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32 

240 

46 

295 

5 
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19 

201 

33 

243 

47 

300 

6 
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20 

213 

34 

247 

48 

303 

7 

139 

21 

212 

35 

2 S 3 

49 

30s 

8 

146 

22 

ZI4 

36 

257 

50-54 

323 

9 

ISI 

33 

217 

37 

261 

55-59 

348 

10 

I6I 

24 

217 

38 

265 

60 and 


11 

166 

25 

224 

39 

267 

over 

382 

12 

173 

26 

225 

40 




13 

177 

47 

2s8 

41 

271 

Total 

208 


^ Ilndy Part II, p. viL 

® Scaihid,,PMt I, pp. 454-464: Families, and Mortality therein, classified 
by Size of X‘'ami!y, by Age of Wife at Marriage, and by Duration (jf Marriage, 
with distinction of the Number nf Children Dead in each case. 

* Computed from ilnd., Part 1 , Table i, pp. 1-333 ; Part II, Table so, 
p. &. 
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With the exception of the “ round ” years of age, 2,0, 30, 
and 40, which fall out of line (because of understatements of 
the duration of marriage), the proportion of surviving children 
decreases with every year of increase in the duration of 
marriage. But does this prove that there was no bias in 
the statement of children born and children dead ? Would 
not the result be just as smooth if in the case of this investiga 
tion, as is true of so many similar investigations, many mothers 
had omitted altogether some or all children who died young. 
The Census Report states in this respect : 1 

As no statement of the time of birth or age at death of children was 
required upon the schedules, no direct compari.son can be made 
between the proportions of children returned as dead at different 
periods of married life and the facts of infant and child mortality 
during corresponding periods as ascertained from birth and death 
registration. The subdivision of the first quinquennial duration 
group of marriages into durations 0-2 and 2-5 years was carried 
out with the idea that the child mortality of the former might roughly 
correspond with infant mortality, or at least serve, like this, as a 
measure of the mortality of infancy, the results from which would be 
comparable as between different populations. Owing to misstate- 
ment of duration at this stage of married life it is doubtful how far 
even the latter object has been attained ; and the actual proportion 
returned of deaths to children born in the first two years proves to 
be considerably below the infant mortality rate. 

Fortheyear chiefly concerned, 1910, this rate was 102 for legitimate 
infants, whereas the deaths returned on the census schedules number 
77 per 1 ,000 born. In order to compare these two rates it is necessary 
to consider the probable age of the children returned on the schedules. 
The legitimate infant mortality for the first six months of life in 1910 
was 74‘32, and for the first seven, 79’20, so the census rate corresponds 
to the mortality of infants of a little over 65 months of age. The 
great majority of the infants returned on the schedules must have 
been under 13 months of age, as out of the 150,250 born to marriages 
of this duration group (Table 13) 120,770 were born in the second 
of the two years’ duration concerned (Table i). According to these 
figures then , the proportion under twelve months of age was over 80 per 
cent. Notwithstanding the unreliability of the figures it seems 
certain that the great majority must have been under twelve months, 
so that an average age corresponding as regards infant mortality to 
month^ appears quite credible. At all events, it may be said 

^ Ibid., Part 11, pp. xlviii-xlix. 
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that such comparison as is possible with the facts derived from 
registration docs not indicate any grave misstatement upon the 
census schedules. For longer durations the means of comparison 
become still more scanty, so the test cannot well be carried further. 
Of course, it is quite conceivable that, notwithstanding completeness 
of returns made soon after the events recorded, mention of children 
dying at very early ages might be omitted, many years after the 
event, upon schedules dealing with marriages of long duration ; but 
no test of this point suggests itself. A degree of inaccuracy in this 
direction which would have little effect upon the fertility rates might 
seriously prejudice those of child mortality. 

This statement is not quite convincing. The number of 
children born to marriages with less than one year duration is 
given as 29,480, Those children were all under one year of 
age at the census. They had a mortality of 72 per 1,000, a 
figure which seems quite acceptable. The number of children 
born to marriages with from one to two years’ duration is 
given as 120,770. Those children were in part under one 
year, in part over one year, and no one can tell how many of 
them were under one year. The Census Report apparently 
assumes that about 29,480 were over one year. In any case, a 
mortality of 78 per 1,000 for the children born to marriages 
with from one to two years’ duration seems extraordinarily 
low. 

For the marriages of longer duration a checking of the 
accuracy of the data bearing on child mortality is indeed more 
difficult. If we take, as an example, the 634,702 marriages with 
a duration of 30 to 40 years, we find that the total number of 
children born to such marriages was 3,838,878, of whom9S7,6i6, 
or 24'9, died before the census.^ 

Assuming the data on duration of marriage to be correct, 
these 634,703 marriages were all concluded between 3 April, 
1871, and 3 April, i88i. In what years were the 3,838,878 
children born ? Some, who were legitimised by subsequent 
marriage, will have been born before 1871 ; some may have 
been born after 1906, But most of them were born between 
1S71 and 1900, and at the time of the census were from 10 to 
40 years old. Since 24'9 per cent of them had died before 

* See ifrirf.. Part II, pp. G, S. 
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the census, 75 •: per cent had survived. According to the 
English Life Tables the percentage of survivors was : ^ 


Years of Age 

1871-1880 

1881-1890 

1S91-1900 

10 

73'3 

75-0 

75-0 

30 

69-4 

72-8 

72 6 

30 

64-4 

68-4 

68 9 

40 

S 7'9 

62 2 

63-4 


Even taking into account that the children comprised in the 
fertility investigation were practically all legitimate children 
with both parents still living at the census, and, therefore, 
probably having a slightly lower mortality than the totality of 
the children covered by the life tables, the percentage of 
surviving children derived from the fertility investigation 
seems very high and arouses some suspicion that the proportion 
of mothers who may have omitted in their statements children 
who died young is not negligible. 

There exists no means of testing directly whether this 
suspicion is justified, but it is possible to apply an indirect 
test of the relative accuracy of the data involved. Let us take 
as an example the mothers with from five to ten years’ duration 
of marriage w'ho each had borne two children. There were 
371,869 such mothers with 543,738 children, of whom 492,836, 
or 90-64 per cent, survived, and 50,902, or 9-36 per cent, had 
died. Assuming an equal mortality, there should have been 
82-15 per cent or 223,349 cases where no child had died, 
16-97 cent or 46,137 cases where one child had died, and 
0-88 per cent or 2,383 cases where both children had died. 
According to the statements of the mothers, however, there 
were 234,654 with no child dead, 43,528 with one child dead, 
and 3 ,687 with both children dead. The actual mortality would 
thus have been 9-10, 8-78, and 11-65 per cent. There would 
then apparently be more cases than would have been expected 
of mothers with no child dead and with both children dead, and 

For^ 1871-1880 and i88i-i8go, computed from Supplement to the 
Sixty-Fifth Annual Report of the Registrar-General of Births, Deaths, 
and Marriages in England and Wales, iSgi-igoo, Part I, pp. xlviil, 1 ; for 
1891-1900, see ibid; p. slvi. 
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fewer cases of mothers with one child dead. Tables 21 and 22 
show the results of a similar computation for other examples. 

Table 21 . — Mothers with Numbers of Children Bohn and 
Dead, England, 1911. 

Mothers zoith Children Dead 

o |i|^l3|4l5|6l7|8 

Mothers with Two Children Born ; Duration of Martiage 5-10 Yeats 



Mothers with Three Children Born ; Duration of Marriage 10—15 Yeats 
Hi 104,860 1 44., 014 I 9,055 1 930 I — 1 — I — I — I 

b I 102.385 1 48,435 I 7,638 I 401 I — I — I — I I 


Mothers with Five Children Born ; Duration of Martiage 20-25 Years 

«J 25,756121,037 I 11,119 I 3,RS5 I 1,007 I 150 I — 1 ~ I — 

il 22.009! 25,728 I 12,030 I 2,813 1 329 I 15 1 — I — I — 

Mothers tilth Seven Children Born ; Duialion of Martiage 30-40 Years 
«| 13,3301 16,885 I 13.554 t 7,681 I 3,630 ] 1,377 I 330 I 57 I — 

6 1 9,325! 19,211 I i6,g62 I 8,321 I 2,449 I 432 1 42 1 2 1 — 

Mothers with Eight Children Born ; Duration of Marriage 30-40 Years 
HI 10,115 1 14,220 I 12,978 I 8,608 I 4,795 I 1,974 I 707 I 224 I 31 

6 I 6,2s 6| 15,423 I 16,634 1 10,252 j 3,949 j 974 I 150 I 13 I 1 

H- Census data; computed from Ce«SHS, 1911, vol. xiii, Part I, pp. 427, 456, 457, 
459, 461. 

i-Expected under the assumption of equal mortality. 


Table 33,— Mothers with No Child Dead and with All Children 
Dead, England, 1911. 


Momality 
Total According to 

No All Cases of 

Child Children ’ T ~ 

Dead Dead Children Children Dead Chddren 

Born Dead per cent ^ead ^ DMd 


Mothers Children CMdren Dead 
Born Dead per cent 


Mothers xuith Two Children Born ; Duration of Marriage 5—10 Years 
I 224,654! 3,687 I 271,8691 543,7381 50,902! 9-36 I 9'io I 11-65 

1223,349! 3.383 1271,8691543,738! 50.902! 9-36 1 9-36 1 9-36 

Mothers with Three Children Barn; Duration of Marriage 10-15 Yeats 
1 t04,86o| 930 1158,8591476,5771 64,9141 13-62 1 12-93 1 iS-02 

! 103,285 I 401 1158,8591476,577! 64,914! 13-62 I 13-62 I 13-62 

Mothers tdth Five Children Born ; Duration of Marriage 20-25 Years 
I 25.756! ISO ! 62,924(314,620! S9.6i8| 18-95 I 16-36 1 29-89 

I 22,009! 15 I 62.924! 314,620! S9,6i8l 18-95 1 i8-9S I 18-95 

Mothers with Seven Children Bom ; Duration of Marriage 36-40 Yetfrs 
1 13,3301 57 I 56,744! 397,2081 90,320! 22-74 1 i8-6g I 37-30 

‘ 9.325! 2 I 56,744! 30^208 1 90,320! 22-74 1 22-74 I 22-74 

Mathers with Eight Children Born ; Duration of Marriage 30-40 Years 
I 10.1151 31 ( 53,6521 429, ai6| 101,108) 23-56 1' 18-82 1 39-38 

1 6,256! 0-5 [ 53,652! 429,2i6| 101,108} 23-56 I 23-56 I 23-56 


^Census data; computed frean Censia, 1911, vol. xiii, Part I, pp. 427, 456, 457 
= Expected under the assumption of ^qoal mortality. 
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In each example there would be more cases than would 
have been expected both of mothers with no child dead and 
mothers with all children dead. There were, for instance, 
62,924 mothers who at the time of the census had been married 
from 20 to 25 years and who each had borne five children. Of 
these 314,620 children, 59,618 or 18-95 
before the census. If mortality had been equal, there should 
have been 22,009 mothers with no child dead, and 15 mothers 
with all five children dead. But there were reported 25,756 
mothers with no child dead, and 150 mothers with all five 
children dead. The proportion of mothers with no child dead 
corresponded to a mortality of 16-36 per cent ; the proportion 
of mothers with all five children dead corresponded to a 
mortality of 29-89 per cent.!- 

If, to choose another instance, we consider the mothers 
who at the time of the census had been married from 30 to 40 
years and had each borne eight children, we find that the 
numbers of mothers with no child dead and with from four 
to eight children dead were more numerous than would have 
been expected, while there were fewer mothers with from 
one to three children dead than would have been expected. 

Is there any plausible explanation for these discrepancies, 
except erroneous statements of the mothers ? Since very 
little is known about the difference in the chances of survival 
for children who have lost none or who have lost several 
brothers and sisters, it is very difRcult to answer the question. 
But since the children of certain families doubtless are par- 
ticularly subject to death, it is not surprising that the cases of 
from one to three children having died are comparatively less 


^ The percentage of casea that would have been expected for each 
group was ascertained by the fornaula ; 


3", nq’'~% 


< n - i ) ,,-3.3 

i.a ^ ^ ’ i.a.3 ^ ^ ’ 


■ P", 


where n indicates the number of children born, g the percentage of survivors, 
and p the percentage of children dead. 

Example : 6a, 924 mothers with 314,620 children of whom 255,003 or 
1-05 per cent (g) survived, and 59,618 or 18*95 per cent (p) died. 

Expected percentage of cases with no child dead^g'' = 34-g8. 

• Expected number of c!tses=!34-98 per cent of 63,924=23,009. 

‘ Reported number of cases= 2 S, 7 S^= 4 t *"93 pe r cent of 62,924. 
g derived from reported number of cases=.,J/o'4093 =83-64 per cent. 
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numerous than the cases of from four to eight children having 
died. But it is hard to understand why cases of seven or eight 
children having died are comparatively so frequent, and it is 
still harder to understand why — ^if the cases of four or more 
dead children are so numerous — the cases with no dead child 
should likewise be more numerous than would be expected. 

As shown in Table 3i, out of the mothers married between 
30 and 40 years who each had borne seven children there were 
reported 13,330 with no child dead and 30,439 with one or two 
children dead. With equal mortality the expected numbers 
would have been 9,325 and 36,173 respectively. In a similar 
manner, out of the mothers married between 30 and 40 years 
who each had borne eight children there were reported 10,115 
with no child dead and 27,198 with one or two children dead, 
while the expected numbers would have been 6,256 and 32,057 
respectively. The considerable surplus of mothers with no 
child dead makes it appear necessary to examine more closely 
the statements of mothers with numerous children of whom 
none is said to have died. Table 23 shows the total number of 
mothers to whom seven or more children were born, and 
the number of mothers with no child dead ; Table 24 shows the 
percentage of mothers w'ith no child dead ; Table 25 shows 
children’s mortality as derived from the reported proportion 
of mothers with no child dead and children’s mortality as it 
would have been expected according to the total number of 
reported children dead. It appears that the discrepancy 
between the proportion of cases with no child dead as derived 
from the statements of the mothers and the proportion that 
would have been expected increases with an increasing number 
of children. To mention only one example : Children’s 
mortality in families with seven children and in families with 
16 children was reported as 22 and 42 per cent respectively; 
but the proportion of mothers with no child dead indicates a 
children’s mortality in the two groups of 18 and 25 per cent. 

The following summary shows die number of cases reported 
with no child dead and the number of cases that should have 
been expected according to mortality reported for the entire 
group : 
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The number of cases in which mothers completely omitted 
reporting their children who had died and reported only those 
surviving at the census thus seems to have been very large. 


Table 23. — All Couple.s wjth Seven on More Children Born 
AND Colples v,ith No Chilu Dfad, England, iqu.^ 
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Table 24. — Percentagc of Cooplfs wirn Seven ok Moke CHtLOREN 
Born and No Child Dfad, England, iqii. 


Chil- 


Duiatlon of Marriage in Years 



dren 








Born 

o-is 

15-20 

20-25 

25-30 

30-40 

over 40 

Total 

7 

22*0 

28'9 

27-9 

263 

23-5 

177 

25 I 

8 

14-5 

21-4 

22*7 

2I-I 

i8’g 

I 3'9 

19-4 

9 

S -9 

14-4 

17-6 

171 

14*8 

lO’Q 

14 8 

10 

5-3 

97 

I2’6 

12*9 

II-4 

7’9 

iO‘9 

II 

4*5 

6-2 

8-8 

9-3 

S‘2 

57 

7-8 

12 


4-1 

6-1 

6-3 

57 

3 '4 

5-2 

13 

— 

2'6 

3-4 

4 'S 

4'4 

3'5 

37 

14 

... 

I 9 

2 6 

3'2 

2'5 

1-8 

2'S 

IS 

— 


17 

17 1 

2*1 

I '3 

17 

over IS 




10 

07 

0’6 

1 

07 


Table 23. — Mortality Derived from Numblu of Couples with Seven 
OR More Children Born and No Child Dead, England, igii, 
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2. The total number of married women ascertained at the 
census was 6,630,284. Of the 6,630,284 schedules 122,286 
were “ rejected because of evidently defective information,” 
and 493,679 were excluded because the husbands were not 
enumerated on the same schedule as the wives. 

The object of limiting the tabulation to cases where the husband 
and wife were returned upon the same schedule was primarily in 
order to take account in the tabulation of the age, occupation ahd 
birthplace of both parents, which could only be ascertained in such 
cases ; but it was also felt that the exclusion of cases where only 
one parent was present might, on the whole, be advantageous, by 
securing the exclusion from the table of marriages which had been 
practically dissolved by the separation of the parties. ^ 

The primary reason for limiting the tabulation to cases 
when the husband and wife were returned upon the same 
schedule is not convincing. Many tables in the Census Report 
contain no data whatsoever on the husbands, and those tables 
at least could easily have included the wives whose husbands 
were absent at the date of the census. Moreover, the exclusion 
of cases when only one parent was absent secured the exclusion 
not only of marriages which had been practically dissolved 
by the separation of the parties, but also the much more 
numerous cases when one parent was merely temporarily 
absent. An omission, however, which was more serious 
still than the exclusion of the 493,679 wives whose husbands 
were absent at the date of the census was the exclusion of 
the 1,364,804 widows. When Dr. Stevenson, in a paper read 
before the Royal Statistical Society, on 21 June, 1910, had 
explained the limited scope of the investigation several members 
pointed, in vain, to the grave consequences of this limitation : 

Mr, R. H. Hooker observed that it was proposed to obtain par- 
ticulars of children only from husbands and wives enumerated in. 
the same schedule. This would militate very seriously against a 
comparison, suggested later on, with the much earlier periods before 
the fall in the birth-rate commenced, and he would urge that widows 
and widowers should also be asked to state the number of their 
children. Otherwise, only an, exceedingly small sample would be 
obtained regarding “women married long before the fall in the 

* Census, 1911, vol. sdii. Part II, p. vii. 
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birth-rate commenced ” ; in fact, details for “ women whose fertile 
period was completed ” before that time would only be foilhcoming 
from those parents who had practically celebrated their golden 
wedding. If all persons who had been married were required 
to answer these questions, the particulars of fertility according 
to age of both husband and wife could easily be ascertained by 
tabulating separately the replies from those enumerated on the same 
schedule ; while the inclusion of all would give an enormously 
larger sample for obtaining particulars according to age of a single 
parent only.^ 

Mr. Yule . . . supported Mr. Hooker concerning the tabulation of 
the fertility of widows.® 

Dr. Stevenson, in reply, . . . quite appreciated the cogency 
of the reasoning urged by Mr. Hooker for his suggestion that the 
fertility questions should be put with regard to widows and widowers 
as well as married persons in respect of the table, for linking up the 
fertility of the past with that of the present time ; but he was afraid 
there were practical reasons of convenience, both from the point of 
view of the householder and of the compilers of the table which 
would tell against that, and the Census Act would probably contain 
no authorization of the questions in respect to the widowed.® 


Table 26 shows the ages of the married women and widows 


Table aS.—Wivrs and Widows, Enoland, iqti.'I 


Years 
of Age 

Husband 

Present 

Husband 

Absent 

Husband 

Dead 

Total 

15-19 

18,000 

2 , III 

89 

20,200 

20-24 

3701300 

33,761 

2,487 

406.548 

35-39 

841,314 

65,121 

12,197 

918,632 

30-34 

994,888 

72,079 

28,671 

1,095,638 

35-39 

946.913 

69,478 

50,910 

1,067,300 

40-44 


60,761 

76,028 

949.48 s 

45-49 

673.393 

54.902 

106,776 

835,071 

50-54 

525.296 

46,387 

137,801 

709,484 

55-S9 

383.373 

34.963 

161,504 

579,738 

60-64 

265.630 

24.48s 

183,229 

473,344 

65-69 

170.991 

16,105 

200,864 

387,960 

70-74 

^8,^24 

8,387 

180.653 

277,864 

75-79 

34.053 

3,506 

123,065 

160,624 

80-84 

9,3zt 

1,164 

66,722 

77,107 

85-89 

1,624 

361 

26,262 

28,247 

go-94 

177 

91 

6,483 

6,751 

95-99 

13 

16 

991 


100 and over 

I 

2 

72 

75 

Total 

6,136,605 

493,679 

1,364.804 

7.995,088 


1 

S 

i 


Journal of the Rayttl Statistical Societyj vol. Ixxiii, loio, p. 70Q. 
lbtd ., p .^ io . “ pp, 712-713. 

See Census, 1911 , vol. xiii. Part I, pp. 368 - 369 . 
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at the census, giving (i) the wives whose husbands were 
present, (2) the wives whose husbands were absent, and 
(3) widows. 

As was to be expected, the exclusion of widows led to the 
exclusion of the majority of older women : 


Years of Age 

Schedules 

Analysed 

Schedules Excluded 

Total! 

Defective 

Informa- 

tion 

Husband 

Absent 

Husband 

Dead 

iS-Sa 

53 and over 

4 ) 913 , 11 ? 

1,101,202 

79.045 

43,241 

387,531 

106,148 

357,140 

1,007,664 

5,736,833 

2,258,235 


The investigation of fertility, as a whole, included 6,014,319, 
or 75 per cent of all women who were married or had been 
married. The total number of children born to those women 
was 21,228,248. The oldest of these children were born in 
the 1840’s, the youngest were born in the first three months 
of 1911. In order to convey a picture of the proportion 
of the children included, it may be mentioned that the total 
number of legitimate children born in England and Wales in 
1845-1910 aggregated 50,586,880. One reason why only a 
minority of the legitimate children born in that period have 
been covered by the investigation has already been stated : 
one-fourth of the schedules was excluded either because of 
evidently defective information or because of the absence or 
death of the father. Another reason was the exclusion of 
children born to a former marriage of the mother. But the 
main reason was that many children had lost their mothers 
before the 1911 census. 

3. The fact that 21,228,248 children were born to 6,014,319 
wives, i.e. 3-53 children on an average, of course, is meaningless 
since part of these women had been married only a short time 
and very many were still of child-bearing age. The investiga- 
tion of fertility, therefore, has rightly been confined on the 
whole to the 2,002,765 wives over 45 years of age who were 
under 45 when marrying. The number of children born to 

Women who were married, or had been married, excluding divorced 
women, who were not identified at the census of 1911. 
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those women aggregated 10,160,291, or 5-07 per wife. But 
while such wives had this in common, that they had practically 
all passed the child-bearing age, their marriage had occurred 
any time between the 1840’s and 1911, and the same is true 
of the births of their children. Moreover, “ the record closes 
at an earlier date for the marriages entered into early in life, 
as at least thirty years duration is requisite in the case of the 
woman married at 15 to qualify for admission to the table, 
while at later ages the necessary duration is correspondingly 
less.” t It therefore seems advisable to show for the women 
over 45 years of age fertility according to age at marriage 
and duration of marriage. This has been done in Table 27. 

Table 27. — Wives of 45 Years and over and their Children, England, 

1911. 



Cetmt$, 1911, vol. xiii. Part II, p. xxxvii. 

® See ibid; pp. 4—5. 

“ See ibid; Part I, pp. 454-463 ; Part II, p. 7. 
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It appears that for each age group at marriage untler^o (ho 
average number of children decreases with every ciuiiKpionnial 
period by which the date of marriage approaches the census. 
The marriages concluded before 1861 appear to have been more 
fertile than those contracted in 1861-1866, those of 18O6- 
1871 more fertile than those of 1871-1876, etc. T'he Census 
Report points to the fact that in 1876 “ the birth rate rcachcLl a 
maximum after a period of slight apparent increase, whicli 
may or may not have been real,” and that the “ agreement of the 
census and registration data affords interesting evidence of the 
substantial accuracy of both.” > In order to check this state- 
ment we show in Table 28 the trend of the number of legitimate 
births per 1,000 married women aged 15-45 years. 


Table a8 . — Legitimate FciiTiLiTy Rate, Enoland, 1851-1910.“ 


Peiiod 

Yeats Passed 
at Census 

Legitimate 

Fertility 

R.Ue 

1851-1860 

50-60 

38 1 '0 

1861-1865 

45 - 5 ° 

285 ' I 

1866-1870 

40-45 

38 y^ 

1871-1875 

3 S--)o 

294 ' f> 

1S76-1880 

30-15 

290*3 

1881-1885 

25-30 

2 H 3‘4 

1S86-1890 

20-^5 

367- 1 

1891-1895 

1 K-ao 

2 S«'J 

1896-1900 

lo-is 

2 -| 3'9 

1901-1905 

5-10 

330-5 

1906-1910 

Q- 5 



Even assuming that the increase of the legitimate fertility 
rate in the seventies as compared with 1851-1870 was not 
real, but due to more complete registration, an appro-ximately 
constant fertility rate from 1851-1880 would indicate an 
approximately equal fertility for all marriages with a duralion 
of over 40 years in 1911. The fact that the couples who in 
1911 were married over 50 years had been more fertile than 
those whowere married 40 to 45 years, and still more fertile than 
those who were married 45 to 50 years seems then to indicate 


“ nid„ Part II, pp. xxxvii, xxxix. 

fee The Regis^ar-General's Statistical Review of England and Wales 
/or I/ie Tear 1932, Tables, Part II, Civil, p. 6. ma ivaies 
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that the couples who survived their honeymoon by over 50 
years did not show the average fertility of the couples married 
over 50 years ago, but were more prolific than those who, 
measured by longevity, were of lesser vitality. 

While the apparent decrease of fertility of the couples 
married in 1S61-1871 as compared with those married before 
1861 cannot be reconciled with a constant legitimate fertility 
rate, a decrease of fertility of the couples married after 1871 
might have been expected from what was known about the 
trend of the fertility rate. But this decrease again was much 
larger than would have been expected. The fertility of the 
couples married from 20 to 24 years with children 
mainly born between 1887 and 1905, appears to have been 
by about 30 per cent lower than the fertility of the couples 
married from 45 to 49 years whose children were mainly 
boin in the sixties and seventies, while the trend of the 
legitimate fertility rate would indicate a decrease of about 
15 per cent. This result is the more remarkable as the 
omissions of children who had died young were particularly 
numerous on the part of couples with a long duration of 
marriage. 

It thus seems that the longer the duration of marriage the 
more do couples surviving the census represent a selected 
group with an abnormally high fertility. The English fertility 
census of 1911, therefore, makes the decline of fertility appear 
considerably greater than it actually was. 


2. Ratio of Births, Derived from Number of Children, 
TO Women at Child-bearing Age 

A more indirect method of measuring fertility through 
the exclusive use of census statistics consists in relating the 
number of children ascertained at the census to the total 
population or to the number of adults at reproductive age or of 
females only at child-bearing age. Sadler (1830), who 
apparently was the first to use this method, applied it both to 
Ireland and to the United States. 



FERTILITY: USE OF CENSUS STATISTICS 97 

The census of Ireland, for U is to that which we shall hist advert, 
presents us with the population of the Island, and of each county 
separately, divided into thirteen columns, into which the whole 
number is classed accordrng to the ages speerfied. Now rt is clear 
that, other circumstances beirvg the same, the variations in. the 
proportion of chrldren under a certain age, (say ten years, rn order 
to assimilate the proof as far as may be with that which will be 
founded on the American censuses,) compared wrth the prolific 
adults, those, for instance, from the ages of fifteen to forty inclusive, 
will indicate the prolificness of marriages in the several counties 
throughout the islandd 


Sadler related the children under 10 enumerated at the 
Irish Census of 1821 to the inhabitants between 15 and 40.2 
Since for the United States the population in 1800, 1810, and 
1820 was “ not only classed in ages peculiarly adapted to such 
an inquiry as that pursued respecting Ireland, but into sexes 
also, affording an additional precision to the computation,” ^ 
he related the children under 10 to the females from 16 to 45.^ 
For 1790, when the data were not available in such detail, he 
related the free white males under 16 to all free white females.® 

The main defects of this method of Sadler are : 

1. Children born in the course of a decade are related to 
adults living at the end of the decade. This incongruency is 
not important whenever the number of adults is fairly constant. 
There was no harm, for instance, in relating the 74,750 children 
under 10, enumerated in Maryland in 1810, to the 46,78-^ 
females from 16 to 45 enumerated in i8ro, since those 
females in 1800 numbered 45^^3. But it was utterly 
misleading to relate the 90,815 children under 10, enumerated 
in Ohio in 1810 to the 39,426 females from 16 to 45 enumerated 
in 1810, since those females, in 1800, numbered 7,203 only. 

2. The children under 10 found at a census are the survivors 
only of the children born in the preceding decade, and therefore 
do not offer an adequate gauge of fertility. 

These defects can be attenuated (i) by considering only the 


1 

2 


Sadler, The Lazo of Population, vol. ii, pp. 430-431. 
See ibid., pp. 433, 471. 
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children under five or under one (instead of under lo), (2) by 
deriving the number of births from the number of children 
reported as surviving. 

(i) At the United States censuses of 1850 and 1870-1900, 
the number of children under one year of age has been related 
to the total census population (or, as in 1870, to the women 
of child-bearing age). This, theoretically, was an improve- 
ment over Sadler’s method. But the practical advantage is 
dubious, since children under one are more or less frequently 
omitted or reported as one year old at the censuses. Willcox, 
therefore, in analysing the proportion of children in 1900, 
chose as a basis the children under five ; 1 

The enumeration of children under 5 years of age is admitted 
by everyone to be far more accurate and complete than the enumera- 
tion of children under i year of age. The proportion of cliildren 
is thus an approximately accurate and a significant clue to the amount 
of new blood that is being brought into the country by nature’s 
processes of reproduction and growth. 

Willcox related the number of children under five years to 
the number of females 15 to 49 years of age. Practically the 
same method was followed by Warren S. Thompson in analysing 
the results of the census of 1920.2 He related the children 
under five to all females 20 to 44 years of age, and specifically 
to the females of that age who were or had been married. 
It is evident, however, that by relating the children born in a 
quinquennial (and not a decennial) period to adults living at 
the end of that period the defect of the method, as used by 
Sadler, is reduced but not eliminated. 

The only progress achieved in the use of Sadler’s method 
must be credited to William S. Rossiter (1922), who in order 
to measure “ Fertility of Native Wliites ” in the United 
States, 1910-1920, proposed to relate the children under 10 to 
the mean population of the preceding decade ; 2 

^ Supplementary Analysis and Derivative Tables, Twelfth Census, p. 408. 

® See Ratio of Children to Women, 1930, Census Monograph XI, Washing- 
ton, 1931. 

® Ipcrease of Population in the United States, 1910-1920, Census 
Monographs I, p. 305. 
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By dividing the number of native white children umler 10 yeais of 
age, excluding those of foreign parentage and one -halt those of 
mixed parentage, enumerated in a given division or state, by the 
average number of native white persons in the same dhdsion or 
state during the decade (tltat is, a simple average of the numbers 
enumerated at the beginning and end of the decade), roughly com- 
parable rates can be established for the native white element for the 
decade igio-igao. 

(2) The first attempt to derive the number of births from 
the children reported as surviving was made in connection 
with the United States census of 1850, when the children 
reported as dead under one in the year preceding the census 
were used for supplementing the number of survivors. The 
same attempt was repeated at subsequent censuses until and 
including 1900. Igjit the reported death figures were perhaps 
still more deficient than the data on the children surviving. 
In order to appraise the deficiency of the results thus obtained, 
and in order at the same time to find independently the number 
of births, various attempts were made to derive the number 
of births from the total population increase between two 
censuses or from the. number of older children at a subsequent 
census, taking account of mortality and immigration. Another 
attempt in the same direction has recently been made by 
Thompson and Whelpton, who adjusted the number of living 
children under five and by assuming a certain mortality for 
these children computed the number of births in the United 
States for the entire nineteenth century, ^ and related it to the 
population. 

This indirect method is the best method of roughly 
measuring fertility in countries which take censuses, but 
have no adequate birth registration. 

1 See Thompson, Warren R., and Whelpton, P. K,, Population Trends 
in the United States, p. 363, New York and London, 1933. 



CHAPTER IV 


MEASUREMENT OF FERTILITY BY USE OF VJTA0 
AND CENSUS STATISTICS 

1. Crupe Birth Rate 

The most common method of measuring fertility by the use 
of vital and census statistics consists in relating the number 
of births to the total population.; This method of computing 
a birth rate had been used before censuses were taken by relating 
the births to the estimated~;^opulation^'^''P 

John Graunt (1662) came very near computing a birth 
fate, but he never actually did so, since he confined himself 
to computing a death rate and to computing the proportion of 
births to deaths, In discussing births and deaths in “ a 
certain Parish in Hampshire,” with a population of “ about 
27 or 2800 Souls,” 70'yearly baptisms and 58 yearly deaths, he 
thus concludes "that little more then one of 50 dies in the 
Country ” ^(Itfiat “ there have been five Christnings for four 
Burials.” iWt was Sir William Petty (1682) who, following 
Graunt’s line of thoi^t, was the first to relate births directly 
to the population.^ He assumed a community with 600 
inhabitants (“ Suppose there be 600 people ”) and stated ; 2 

There ate also other good Observations, That even in the Countrey, 
one in about 30, or 33 per Annum hath dyed, and that there have been 
five Births for four Burials. Now, according to this Doctrine, 30 
will dye per Annum out of the above 600, and 25 will be Born . . . 

While Petty contented himself with stating that out of 600 
people 25 will be born, Gregory King (1696) — ^by a big detour, 
‘ it is true — arrived at a birth rate expressed in the now usual 
Iway of computing births per 1,000 inhabitants. He con- 

Gtatittt, NaUtral and Political Observations, ist ed., pp. 65, 69. 

' ^ Petty, Another Mstay in Political Anthmetich, pp. 12-13', I^ondon 

100 
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eluded from the “ assessments on marriages, births, and 
burials, and the collector’s returns thereupon, and [from] the 
parish registers” that there occurred in London one marriage 
in io6 persons “ produeing 4 Child" each,” and therefore 
one birth in 2,6| persons. “ Whence we may observe, that! 
in 1000 co-existing persons, there are . . . 9-4 marriages in 
London, producing 37-6 children.” Through the same method’ 
he found a birth rate ol 35-2 for the “ Cities and Market 
Towns,” and 34-3 for “ the Villages and Hamlets.” ^ 

(■The population to which the births of a given period are 
related is either the population at the beginning of the period' 
or the population at the end of the period, or the population 
in the middle of the period, or the mean population of the 
period. The best method of computing the birth rate is to 
relate the births to the mean population of the period. The 
mean population of a year is computed as a rule by taking the 
average of the population at the beginning and at the end 
of the year.] The mean population of a longer period is best' 
computed by taking the average of the mean yearly 
populations. 'X 

What is the range of the birth rate ? Many attempts ' 
have been made to estimate the upper limit. The first to 1 
try it was Sir William Petty in 1682. He assumed that of 
each 1,000 inhabitants 300 are females between 15 and 45 
^ years, a nd that every such female can bea r a child once m two 
years. This would yield 150 births per 1,000 inhabitants. 
fiuT in view of “ sickness, young abortions, and natural 
barrenness,” he reduces the possible rate to 125. Another 
estimate which often recurs in the German literature, of the 
last sixty years runs as follows : Females, as a rule, ar e fecund 
for 22 years ; women of that age"penCTTonstifute 165 per 
i^^SoTT'fKe total population ; of each 165 females 15 are 
barren. If the 150 fecund females bear a child each year, the 
birth rate would be 150. ^ 

Both these estimates arrive at exaggerated birth rates.. 
They were made under the assumption that the proportion 

^ King, Gregory, Natural and Political Observations and ConclnSions upon 
the Staff and Condition of England, i6p6, p. 44, London, iSro, ■ » 
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of women at child-bearing age would not be affected by an 
increase of fertility. But unless mortality changes, the 
proportion of women at child-bearing age is bound to decrease 
if fertility increases, because with increasing fertility th 
proportion of children increases. >/^Let us assume that in^ 
England mortality remains constant, but that from 1935 oh 
every female between 17 and 47 years would have a chilp 
every eighteen months. The biith rate in 1935 would jump 
to 149. But the proportion of children under 15 years, 
which is now 23 per cent of the total population, would 
increase considerably and would ultimately be 70 per cent, 
while the proportion of females between 15 and 50, which 
is now 28 per cent, would decrease and would ultimately 
be 14 per cent only. "At the same time the birth rate would 
drop from 149 to 83, and after that would remain on that 
level as long as fertility and mortality remained constant,' 
If, then, we assume — a quite arbitrary assumption, of course — 
that the upper limit of fertiiity in England would be reached, 
if every female between 17 and 47 years had a child everjr 
eighteen months, the upper limit of the birth rate with present 
mortality would not exceed 83 in the long run, > 

Actual birth rates, of course, are lower than the upper limit 
because fecundity is nowhere realized to the full. Probably 
there never was a country with a birth rale exceeding 65. On 
the other hand, it is very rare, so far, for the birth rate to fall 
below 10, as it did in France in 1916. Actual birth rates, 
as a rule, lie between 1 3 and ss._ Table 29 gives a survey of 
dhe birth rates for various countries.^ 

It is generally believed that the birth rate in Western and 
Northern Europe was fairly constant until about 1876, and 
then began to decline, This view, however, is not quite right. 
The birth rate prior to 1815 showed frequent ups and downs ; 
it apparently decreased in the 25 years following the Napoleonic 
wars ; and after that it was fairly constant up to about 1886. 
If yve combine all countries of Western and Northern Europe 

^ For the basic data, r 0, the raean population and the number of births, 
see Tables I and II in the Appendix. For earlier years, see The Balance 
ifBinhs and Deaths , vol. i, pp. 6, 94-95, 98-101 ; yol. 11, pp. 134, 136-137. 
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for 1841-1880, we find that the average qmnqiyauQial birth 
etate oscillated between 30-7 in 1851-1855, and 337 in 1876- 
.1880 ; it amounted to 31-3 in 1881-1885. There was, to be 
osure, a decrease in the late_se venties and early eig hties, but 
this decrease was not greater than that which had occurred 
on numerous previous occasions. The decisive factor was 
that the decrease of the birth rate did not stop in the 
eighties, but proved to be continuous. The average birth 
late in 1911-1914 amounted only to 34. 

The World War did not essentially change the trend of thej 
birth rate. During the war the birth rate was very low, 
being only 17 in 1915-1919. Immediately after the war the 
occurrence of many marriages which had been postponed 
caused the birth rate to rise temporarily. But even in 1930-21 
it was not quite 24, and by 1932-33 it had fallen to 16. It is, 
then, only half of what it ■was from 1841 to 1885. Although 
the population of Western and Northern Europe has increased 
in the course of the last 90 years by almost 80 per cent, 
the absolute number of births is considerably lower than 11 
was 90 years ago. 

But the drop of the birth rate was by no means confined to 
Western and Northern Europe. It occurred in North 
America, in Oceania, and finally also in Southern and Eastern 
Europe. With the exception of Russia, where natality, while 
being lower than before the World War, is still at least as high 
as it was in Western and Northern Europe 50 years ago, 
practically all countries inhabited by whites have by now 
passed the stage through which Western and Northern 
Europe went in the rSSo’s and 1890’s. It is, moreover, 
noteworthy that in countries where the decrease of the birth 
rate started particularly late, thp decrease was particularly 
rapid. While it took France about 75 years to 
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Tadlb 29 ,— Yeai 

I . Western and North 


Years 

' 

Belgium | 

Denmark 

England 

and 

Wales 

Scotland 

Northeru 

Ireland 

Irish 

Free 

Stale 

Irelnn 

n'otui 

1841-45 

32‘3 

\ 30‘i 

32*3 





_ 

‘ 

1846-50 

a8'6 

30-7 

32-8 

— 

— 

— 

— 

i 8 si-S 5 

aS'o 

1 3i‘9 

33*9 

31 3 ^ 

— 

— 

— 

18^6-60 

3UI 

32-9 

34-4 

34*5 

— 

— 

— 


31-3 

30-9 

35*1 

35*1 

— 

— 

2S 0 ' 

1866-70 

32*1 

30-6 

35*3 

34*0 

— ■ 

— 

26'8 

I87I-7S 

32-4 

30-g 

35‘S 

35*0 

— 

— 

27-2 

1876-80 , 

1 32*0 

32’0 

35*3 

34’7 

— 

— 

35'S 

1881-85 

30*9 

32’4 

33*5 

33*3 

— 

— 

a3'0 

r886-go 

29-4 

'31 -4 

31*4 

31 4 

— 

— 

22'8 

J8gt-9S 

ayu 

304 

30*5 

30*5 

— 

— 

a3'0 

i8g6-oo 

ag-o 

30 a 

29*3 

30-0 

— 

— 

23'3 

1501-05 

27-0 

20-0 

28 '2 

29-3 

— 

— 

33-1 

1506-10 

24-8 

28-2 

263 

27'6 

— 

' — 

23*3 

1511-14 

a2’3 

26'! 

24*1 

25-8 

24'2 

22'6 

23-0 

igi5-ig 

33*8 

23'8 

19*4 

21*9 

21'9 

20-6 

ai'o 

1020 

aa-2 

2S'3 

25*5 

28-1 

2S'9 

21*6 

22'8 

1921 

22*0 

24-0 

22*4 

25*2 

230 

J97 

20-8 

1922 

20’S 

22-2 

20*4 

23*5 

23'3 

itJ'S 

20’6 

1923 

20*6 


19*7 

22*9 

23'9 

20-5 

2rs 

1924 

ao'i 

2I'8 

i8-8 

22*0 

22-7 

2I'I 

21-6 

1925 

I9'9 

aro 

i8-j 

21*4 

22‘0 

zo'8 

21-2 

1926 

ig*2 

ao's 

17-8 

2II 

22-5 

ao'6 

2r2 

3927 

is'4 

Ip’fi 

i6*6 

19-9 

23-3 

20-3 

ao'6 

1928 

‘I'S , 


167 

20*0 

20’8 

20’ I 

20‘3 

1929 

i8-3 I 

I8'6 

i6-3 

19*2 

20-4 

I9’8 

ZO'O 

1930 

i8*8 ' 

187 

i6*3 

19-6 

20'8 

I9’8 

20‘I 

1931 

i8‘3 

r8‘o 

15-8 


20'5 

Ip'3 

19-7 

1933 

17-7 

i8-o 

i rs‘3 

i8-6 

lO'O 

i8'9 

I9‘2 

1933 

ID’S 

I7'3 

14-4 

17-6 

19-4 

I9'a 

JO’S 


See footnote to Tables I and II, Appendix, 1 1855 only. 


2. C 


Years 

Austria 

Bulgaria 

Czecho- 

slovakia 

Danzig 


Finland 

Hungaiy 

iti„ 


( 1 ) 

(s) 






(i) 

( 2 ) 

' 

39'3 

34*5 

— 

— 

— 

— 

37’o 

43*1 


3’ 

876-80 

387 

34‘0 

— 

— . 

— - 

— 

36-9 



3 

881-85 

38'3 

32*9 

— 


— 

— 

35'5 

44*4 




886-90 

378 

32-0 

36'3 ^ 

— 

— 

— 

34* S 





891-95 

37-4 

317 

37' 5 

— ■ 

— 


31-8 

41 7 

— 


89 D-Q 0 

37-3 

3I'S 

41*0 


— 

— 

32-6 

35*4 



[ooj-os 

35*7 

4^s 

30*4 

27'8. 

407 

vafi -3 

35*1 

ais' 6 ’ 



31*3 

30*9 

aS'X 

23'3 

37'4 

367 

fri* 

34*3 

3* 

32 


227 

24^^ 

39'9 

26'8 

32'A 

— 

25*3 

31*4 

31*4 


jpzr 


23-2 


W'b 

32-3 

. — 

24' 3 

3X'il 

3r*S 


tpaa 

23*1 

zyt 

40*5 

aS'a 

37*9 

ao’a 

23‘4 

jo'S 



1923 

fail 


23*^ 

37*7 

-a- P 

27*3 

-'R 

26*4 

20*1 

a3‘7 

29'2 

«lA-n 

2^'2 

39 
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Birth Rates. 


Europe, 1841-1933. 



® 1864-1865 only. ® 1870 only. 


‘ juntries, 1871 - 1933 . 



K - 1 ables 1 and II, Appendix. 

^ 1911-1913 only. ® 1912-1914 only. ’ 1919 only. ® 1915-1918 only, "1915 only. 

^ 'll 
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was in England, was lower in 1933 than it ever was in England 
before 1900, and the 1933 birth rate of Italy -was lower than 
the birth rate of England or Germany in any pre-war year. 

2. General Fertility Rate 

^ The birth rate shows the propoition by which a population 
increases through the birth of children, but it is not an adequate 
measure of fertility, since it is calculated without regard to 
the sex and age composition of the population. The factor 
of sex composition is eliminated by relating births to the total 
female population. ; This has been done, for instance, in the 
Eighth Annual Report of the Registrar- General of Births, Deaths, 
and Marriages in England (1845), where the average number of 
births in 1839-1845 is related to the female census population 
of 1841. /That ratio, however, has been computed very seldom, 
since it seamed preferable to take at the same time account of 
the age composition of the female population^ 
iThe crudest method of taking account of the age composition 
of the female population in measuring fertility consists in 
excluding the females under and above child-bearing age^ 
This method apparently has been visualized by John* Graunt 
(1662), who, in discussing the number of births in London, 
“ considered, that the number of Child-bearing women might 
be about double to the Births : forasmuch as such women, 
one with another, have scarce more then one Childe in two 
years.” ^ But the ratio he thus implicitly established — 
500 births per 1,000 women of child-bearing age— was a mere 
assumption, since he did not know the number of women of 
child-bearing age. UThe first who computed the ratio of births 
to the women of child-bearing age was Nicolas Struyck 

(1753)-^ ) 

^ Giaunt, p. 60, 

^ See Strayck, Suite de la description des coimtes, et decatwertes plus 
ditailUes cuncernant tetat du genre humain, etc., Amsterdam, 1753, see 
CEtwres, pp. 368-389, Amsterdam, 1913. Having ascertained that in 
a number of Dutch villages there had been 7,336 married couples and 1,644 
yearly births, he concluded : " Cinq enfants naissent done annuellement 
de 32 couples mEiri^s, ou, si I’on veut, 15 enfahts de 66 couples. A Warder 
il y avait 66 femmes marides, parpai lesquelles 48 entre ao et 43 ans, 
cM.d. capables quant h. I'age d'avoir des enfants. C’est* d’elles que 
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I The computation of the general Jeriility rate, i.c. the ratio 
of births to women of child-bearing age, presupposes a 
knowledge concerning which years of life the child-bearing age 
comprises. Recent statistics report on the one hand births 
to girls as young as ii years of age,i and on the other hand 
births to women as old as_63J)r_63_yeam.2 But since the females 
between ii and 63 everywhere comprise the vast majority 
of the total female population, a general fertility rate computed 
by relating the births to the females between 1 1 and 63 would 
take very slightly account of the differences in the age com- 
position of the females in various countries and at various 
periods. Moreover, deliveries -of- very- -young-and-verjmrrM 
females are exce£tional cases of no statistical importance. 

There is no particular difficulty Tn' chbosing the lo\reT limit 
for statistical purposes. Mothers under 1 5 are so rare that, as a 
rule, they are not reported separately, but are included in a 
higher age group (for instance, in the group under zo). We 
have assembled in Table 30 the number of mothers under 
15 for some countries and periods where they have been 
reported separately. 

It appears that among the coloured in the United States 
5 per 1,000 of all children were borne by women under 
15, while in each other case the proportion of such children 
was less than J- per i,ooo.X In most conntries the number 
of births to women even^^ 15 and 16 years of age is 
exceedingly small, but since conditions vary a good deal in 


proviennent les 15 enfanta, II s’ensuit que de i6 couples marids, oti les 
femmes sont ag^es de 20 45 ans, 5 enfants naissent annuel tement 

dans les villages. II serait desirable de chercher la vraie valeur de ce 
rapport en se basant sur des nombres encore plus grands." In his 
Introduction d. la geogrophie generate (Amsterdam, 1740), Struyck had 
already given the irumber of births and of married couples, but -without 
computing the ratio (see ibid., p. 24s). In 1753, Struyck related also the 
number of births to the number of families (see ibid., pp. 260, 303, 340). 
But this ratio had been established before him by Thomas Short. See 
Neill Observations, pp. 139, 237-238, 265-267. 

^ In the United States of America, 1924-1932, five such births (three to 
■white girls and two to coloured girls) have been reported. See Birth 
Statistics for the Birth Registration Area of the United States, 1924, p, 169 ; 
1925, p. 124 ; 1926, p. laS ; 1927, p. 120 ; 192S, p. 166 ; 1929, p. 215 ; 
1930. P- 233 ; 1931, P- 133 ; 1932. P- II 4 - 

® In the Jlktaine, 1926, three births to W'omen of 6a years and one birth 
to a -woman of years, See Statistika UkraXni (Series I), No, 154, p, 49, 
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Table 30, — Births to Women under 15 Years of Age. 


Country 

Period 

Births 

Total 

per Year 

Australia ‘ 

1908-1933 

8gi 

34'3 

Bulgaria 

1898 

13 

13 


1899-1900* 

24 

12 


IQOI-IQOy 

26 

3 ‘7 

Canada® 

1930-1931 

160 

80 

Finland “ 

1881-1925 

72 

1-6 

France 

1907-1931 

3,943 

1177 

Italy “ 

1931 

85 

8S 

New Zealand 

1912-1933 

104 

47 

Portugal 

1930-1931 

26 

13 

.Spain 

I922--I930 

3SO 

38-9 

Sweden ® 

1891-1931 

223 

5-4 

United SUte.*!,^ Whites 

1917-1932 

13.762 

86o-i 

United States,^ Coloured . 

1917-1933 

14,390 

899-4 


^ this respect ^t has become customary to fix the lower limit of 
i child-bearing age for statistical purposes at 15 years.' 

The upper limit is more flexible. The main problem here is : 
Are births to mothers over 50 numerous enough to justify 
fixing the limit for statistical purposes above 50 years ? 
Tables 31 and 3a show for various countries the number of 
mothers over 50 years, and so far as possible the actual age of 
those mothers. 


Table 31. — Births to Women over 50 Years of Age. 


Country 

Period 

Birtlis 

Total 

per Year 

Australia* 

1908-1933 

iSi 

7-0 

Bulgaria ...... . 

1898 

901 

901 


1899-1900 “ 

2.016 

1,008 


1901-1907 

7,263 

1,037-6 

Canada * ...... 

1922-1925 “ 

95 

23-8 


1926-1931 

179 

39-8 

Czechoslovakia .... 

1925-1928 

469 

X17-3 

Denmark “ 

1878-1930 

130 

2-5 

Estonia 

1922-1933 

92 

7-7 

Finland 

1866-1932 

2,190 

32-7 

France ....... 

1907-1931 

1,254 

50-2 


^ Excluding Aborigines. - Live- and still-born. 

® Confinements. * Birth Registration Area. 

° Excluding Yukon and North West Territories, 

“ Excluding also Province of Quebec, 
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Table 31. — Births to Women over 50 Years of Age — contimied. 


Country 

Period 

Births 

Total 

per Year 

Greece* 


1931 

247 

247 

Hungary 


1897 

303 

303 



1900—1918 

3,427 

i8o’4 



1919-1929 

285 

26*0 



1930-1933* 

117 

39 

Latvia 


1939-1 931* 

148 

49-3 



1933-1933 

iiS 

59 

Lithuania 


1939-1933 

433 

84-6 

JNew Zealand" 


1912-1933 

12 

o'S 

Norway 


1871-1 930* 

1,422 

49'0 

Poland 


1937-1928 

1,648 

824 

Poitugal 


I 930-1 931 

249 

134-5 

Serbia 


1901-1910 

297 

39-7 

Spain 


1922-1930 

9,160 

1,017-8 

Sweden” 


1775-1835 

1.958 

32-1 



1836-1900 

1,481 

33-S 



1901-1931 

186 

6 

Ultraine 

, 

1925-1939 

5,181 

1,036-3 

United States,® Whites 


1917-1933 

2,040 

i27'S 

United States,® Coloured 


1917-1933 

570 

35-6 


Table 32. — Mothers over 50 Years by Years of Ace. 


Country 

Peiiod 

30 

St 

52 

53 

54 

55 

S6 

S 7 

58 

S 9 

60 

and 

up 

Total 

Australia^ , 

1008-33 

eS 

34 

25 

12 

5 

7 

— 

— 

__ 

— 


181 

Bulgaria , 

1898 

1899-00^ 

537 

1,339 

3 

6 

87 






901 

2,016 

Denmark 

1880-10 

1911-30 

33 

15 

6 

6 

3 



”6 

II 



SI 

73 

Estonia . 
Finland ® . 
France , 

New Zealand” 
Sweden , , 

1930-33 

1881-32 

1925-27 

1912-33 

i 8 gi-oo 

1911-31 

863 

75 

8 

130 

^73 

282 

31 

2 

II 

25 

24 

219 

17 

2 

3 

9 

105 

18 

2 

8z 

12 

32 

8 

14 

8 

3 

2 

2 

I® 

27 

1,609 

i6S 

12 

144 

109 

Ukraine . 

1925 

1926-28 

V 

927. 

1,4971190124311341107 

262 

200 1 75 1 47 1 48 

*3 

71'^ 

1,189 

3,635 

United States,® 
Wiites 

1917-23 

1924.-32 

886 

434 ^159 1 139 1 93 

76 

— 

- 

145 

— i — 

— 


1,031 

921 

United States,® 
Coloured . 

1917-23 

1924-32 

ao6 

54 

393 

44 

X 7 

.5 

— 

r 

27 

rr 



220 

346 


^ Live- aruossSS^orn. * Excluding Aborigines. ® Confinements. 

Data lacking for 1877-1880, 1886-1888, 1893—1898, 1906-igog, 1912-1915. 

® Birth Registration Area. ® Sixty ycais. 

’ 1926 ; 14 of 60 years, 2 of 61, 3 of 63, and i of 63 years \ for other calendar years not 
given separately. 
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' From these figures it appears that the number of births to 
women over 50 was very small in practically all countries. 
^Even in Bulgaria, where the figures were comparatively large, 

. the proportion of those births was 6 per 1,000 only, and the 
actual number here was probably smaller than the reported 
one.i 1' Tt does not, therefore, seem advisable to extend the 
limit of the child-bearing age for statistical purposes beyond 
50 years. 27 

^ See pp. 25-37. 

* It should he noted, however, that so far there is no consensus of 
opinion about the proper limits of child-bearing age for statistical purposes. 
In the English official statistics the practice has varied. William Farr 
began by taking as child-bearing age the years from 15 to 43 (see Fourth 
Report, 1840-41, p. 137 : Eighth Report, 1845, p. 37). Later on he stated 
that “ the mothers of all the children that are born in the country are 
between the ages of 15 and 55,” and “ inferred from the Swedish returns 
that not more than I in 8 women who bear children is under the age of 30 
or above the age of 40.” He thereupon related (i) all legitimate births 
to the married women under 40, and all illegitimate births to the unmarried 
women from 30 to 40 ; (2) all legitimate births to the married women 
under 55, and all illegitimate births to the unmarried women from 15 to 55 ; 
(3) about seven-eighths of all births, of all legitimate births, and of all 
illegitimate births to the total, the married, and the unmarried women 
between 20 and 40 years (see Fourteenth Report, 1851, pp. xi-xiii), He 
followed a similar procedure in a ni^' *ber of subsequent reports (see 
Eighteenth Report, 1853, p. xx.xiv ; Twentieth Report, 1857, pp. xiv-xv, 1 ; 
Twejity-Seventh Report, 1864, p. xviii ; Thirty-Fifth Report, 1872, p. xvii ; 
Thirty- Seventh Report, 1874, PP- xiv-xv), laying sometimes more stress on 
the age period 13 to 55 and sometimes on the age period 20 to 40, but 
in other reports of the same time again chose as age limits 15 and 45 years 
(see Eighteenth Report, 1853, p, xi ; Nineteenth Report, 185C, pp. ix, xii ; 
Twenty-First Report, 1858, p. xii ; Twenty-Second Report, 1859, p. xii ; 
Thirty-First Report, 1868, p. x ; Thirty-Eighth Report, 1875, p. xxvii), and 
IS to 45 years have been considered the child-bearing age in all the reports 
of the Registrar-General from i88o on. 

In other countries preference, as a rule, was given in former times to the 
age period from i s to 50 years, wliile in recent times it has become customary 
more and more to follow the example of England and to relate births to 
females between 13 and 43. The main cause for this change probably 
was the strong decrease of births to women between 43 and 50. There 
would, indeed, be no point in carrying in the denominator the dead weight 
of the women between 43 and so, if they appeared with a negligible propor- 
tion of births only in the numerator. The unnecessary enclosure of the 
women between 45 and so would even impair the value of the general 
fertility rate, since the proportion of those women varies considerably from 
country to country : they constituted, for instance, in the Ultraine, 1926, 
7‘S per cent only of the women between 15 and 50, as against 12*5 per 
cent in France, T921. Rut the proportion of the births to vs'omen over 4S 
still exceeds i per cent of all births in many countries, and in some northern 
countries, like Norway and Lithuania, the ratio of births to females of 45 to 
So is higher than the ratio of births to females of is to ao, As a matter of 
fact, the number of births to females under 20 is rather small in most 
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^If, then, child-bearing age is assumed to cover the period 
from 15 to 50 years, the general fertility rate is the number of 
births per 1,000 women of 15 to 50 years. This rate indicates 
how much the women of child-bearing age add to the popula- 
tion through births. It is evident that if the percentage 
of women of child-bearing age among the total population 
were always and everywhere the same, say 25 per cent, the 
ge neral fertility rate would always and everywh ere be four 
times as large as "tlie birth rate, the trend oT^tlre general 
fertility rate wouldbe~exactly the" same as that of the birth 
rate, and there would be no point in computing the general 
fertility rate. | But, of course, the proportion of women at 
child-bearing age varies.) In colonial populations it may be 
very small. For some years after Virginia had been per- 
manently settled in 1607, there was no white female at all 
in the country. In the state of Colorado, as late as i860, 
the females between 15 and 50 years constituted only 3-2 
per cent of the total population.! in countries, on the 
other hand, the proportion is much higher ; for Europe the 
available statistics show yyiations between 21 -2 (Bulgaria, 
1892) and 29-2 per cent (Germany, 1929). Table 33 shows 
the percentages for various countries.® 

While the influence of extensive and overwhelmingly 
male immigration on the proportion of women of child-bearing 
age is always conspicuous, the effect of other factors deter- 
mining population growth is often not easily discernible. 
One might expect the proportion of women of child-bearing 
age to be large in countries with considerable emigration, but 
Ireland, in 1870, had the lowest proportion ever recorded for 
any country of Western and Northern Europe (33-9 per cent). 
One might expect a decrease of fertility such as occurred in 

European and in numerous other countries, mainly because the number of 
married women under 20 is rather small. About 95 per cent of all 
children, as a rule, are born to women between 20 and 45 years, while the 
females between 20 and 45, as a rule, constitute about 70 per cent only of 
all females between 15 and 50. It may seem, therefore, advisable to relate 
the number of births either to the number of females between 15 and jo, 
or, if one wants to reduce the weight of the denominator, to relate the 
number of births to the number of females between 20 and 45 . 

^ The total population consisted of 32,691 males and 1,586 females. 

“ See also Table III in the Appendix. 



Table 33. — Women of Child-bearing Age per Cent of Total Population, 1750-1930. 

I . JVestem and Northern Europe. 
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114 measurement of population growth 

Western and Northern Europe before the World War to result 
in an increase of the proportion of women of child-bearing 
age, but the decrease in the proportion of children was offset 
by the increase in the proportion of people over 50 years, due 
to a reduction of mortality, and the proportion of women of 
child-beadng age did not alter essentially. Nor was there a 
marked change in their proportion since the war, because the 
decrease in the proportion of children in the neutral countries 
was offset by a slight increase in the proportion of children 
in the ex-belligerent countries where fertility had been 
paiticularly low during the war. Since 1929 there is, more- 
over, another factor counterbalancing the effect of the low 
fertility of recent years upon the proportion of women at child- 
bearing age in Western and Northern Europe, inasmuch 
as the small number of girls born in the war is entering 
cliild-bearing age and thereby is reducing the proportion of 
women of that age. Taking Western and Northern Europe as 
a whole, the proportion from i860 to 1910 only oscillated 
between 25-0 per cent (1880) and 25-9 per cent (i860 and 
1910). By 1920 it had increased to 27-8 per cent (due to the 
decrease of fertility and to the increase of male mortality 
during the war). Since 1920 it has remained about stationary. 

There are, then, cases like that of Western and Northern 
Europe as a whole, where from i860 to 1910 the general 
fertility rate follows the same trend as the birth rate^ and where 
the general fertility rate does not therefore convey a more 
aceprate picture of the trend of fertility than the birth rate. 
But even in this period of comparative stability 'the trend of the 
fertility rate in individual countries differed considerably 
from that of the birth rate. While from 1860-61 to 1910-11 
the birth rate in England dropped from 34-5 to 24'7, and 
similarly in Sweden from 337 to 24'3, the fertility rate of 
England dropped from 133 to 89 and that of Sweden from 
130 to 100, the reason for this discrepancy being that the 
proportion of women at child-bearing age rose in England 
from 25*9 to 277 per cent, while the proportion in Sweden 
simultaneously decreased from 26-0 to 24-2 per cent. It may 
be mentioned incidentally that the tendency was the opposite 
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in the following two decades since the proportion of women at 
child-bearing age hardly changed at all in England, while in 
Sweden it increased to 267 per cent. The birth rate actually 
decreased from 1910-11 to 1930-31 in England from 247 
to 1 6- 1, in Swedeiifrom 24-3 to 15-1, while the general fertility 
rate decreased in England from 89 to 57, in Sweden from 
100 to 57. 


3. Specific FERxiLixy Rates 

The general fertility rate indicates how much the women 
of child-bearing age add to the population through birthsV 
But it is calculated without regard to the specific age composi- 
tion of the women in child-bearing age and two populations 
with precisely the same fertility in each year of age will show 
quite different general fertility rates if the proportion of older 
women among the females of child-bearing age differs much) 
If, for instance, the women in the Ukraine actually had the 
low fertility of women in England, they would still show a 
much higher general fertility rate because the women over 
35 years constitute in the Ukraine 27 per cent only of all 
women between 15 and 50 years (1926) as against 39 per cent 
in England (1931). ^Since the general fertility rate is calculated 
without regard to the specific age composition of the women 
of child-bearing age, it does not then, after all, afford an 
adequate gauge for the measurement of the actual fertility of 
those women. ) 

(The first to realize that in ordeWb measure fertility accurately 
it is necessary to compute fertility rates for the individual 
age groups of mothers apparently was the Swedish astronomer 
Per Wargentin.) At the time when he was Secretary of the 
Swedish Academy of Science and the moving spirit of the 
Swedish Statistical Commission,! the Swedish statistical 
records began (1775) to show the mothers bearing children by 

The Tabellkommhrionetl was established in 1756, and replaced in 
1858 by the Central Bureau ot Statistics. _ See Weslergaard, Harald, 
The Official Vital Statistics of the Scandinavian Countries and the Baltic 
Republics (League of Nations, Health Organisation, Statistical Handbooks 
Series, No. 6), ppi 10, 15, Geneva, 1936- 



ii6 MEASUREMENT OF POPULATION GROWTH 


qxunquennial age groups. On the basis of these records, the 
Secretary of the Statistical Commission, H. Nicander, com- 
puted specific fertility rates according(to age by relating the 
average annual number of deliveries in 1780-1795 for each 
quinquennial age group from 15 to 55 years to the mean number 
of living females .7 He published the results in the Transactions 
of the Swedish Academy (i8oo),i and they were made known 
to a larger public in 1815 by Joshua Milne.® 
i^^Specific fertility rates for quinquennial age groups, and even 
for individual years of age, have since been computed for an 
ever-increasing number of countries, but for about a century 
the usefulness of such rates for determining fertility was rather 
limited. The student will easily understand the reason for it 
by looking at the following table, which gives specific fertility 
rates for the Ukraine, Bulgaria, and Norway : 


Table 34. — Quinquennial Fertility Rates. 


Country 

Period 

15-10 

Years 

' 20-24 
Yeau 

! 

25-29 

Years 

30-34 

Years 

35-30 

Years 

40-44 

Years 

^-49 

Years 

Ukcaine . . , , 

11926-27 

41-2 

236 6 

2590 

2244 

IS8 4 

83 4 

2S’0 

Buigaria .... 


35 'i 

246q 

272 7 

S08 7 

155 4 

7 S ’9 

35 S 

Bulgana ... * 

11926-27 


225*0 

242'0 

188 8 

131 4 

64*0 

30'6 

Norway .... 

1874.-76 

7-2 

lor 3 

1 

2 o 8’9 

23S'6 

2 I 2'3 

134 8 

3 fl 


What, in fact, does this table show ? It shows that the 
fertility rate was lower in Bulgaria, 19ZI-1926, than in the 
Ukraine, 1926-1937, for the age groups 15 to 20 and 30 to 45, 
but higher for the groups 20 to 30 and 45 to 50. It shows 
that the fertility rate was lower in Norway, 1874-1876, than 
in Bulgaria, 1926-1927, for the groups 15 to 30, but higher for 
the groups 30 to 50. 

The birth rate was noticeably lower in Bulgaria, 1931-1926 
(38'8), than in the Ukraine, 1926-1927 (4i'z), and the general 
fertility rate was slightly lower in Bulgaria (154) than in the 
Ukraine (156). Yet how could one see from the quinquennial 
fertility rates (not to mention annual rates) that fertility was 
actually higher in Bulgaria than in the Ukraine ? 

^ See Kongl. Svensha Vetenkaps Acddemiens Nya Handlingar, vol. icxi, 
1800, p. 333. 

*■ See Milne, A Treatise on the Valuation of Annuities and Assurances on 
Lives and Survivorships, etc,, vol. ii, pp. 487-48S, 583. 
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The birth rate was much lower in Norway, 1874-1876 (31-2), 
than in Bulgaria, 1936-1927 (35-3), and the general fertility 
rate was noticeably lower in Norway (135) than in Bulgaria 
(138). But who could tell from the quinquennial fertility 
rates that fertility was actually higher in Norway than in 
Bulgaria ? 

C Specific fertility rates by age, then, are no more and no less 
than the proper basic material for a measurement of fertility 
as a whole. 7 In order to become really useful they have to be 
fused into one numerical expression. 


4. Total pEHTiLiTy 

An ^easy solu tion of the problem of combining annual 
fertility rates into one numerical expression was presented 
by the author in an ^dress at the International Congress on 
Hygiene and Demography of 1907.1 iR^^mpIy proposed to 
add up the annual fertility rates.2 The sum thus obtained — 
which may be called the total fertility — indicates exactly how 
many children, with fertility as it is, would be born to 1,000 
women arriving at the age of child-bearing if none of those 
1,000 women died before having passed through child- 
bearing age. The sum, for instance, of the annual fertility 
rates in the Ukraine, 1926-1927 (o-2-l-i-6-l-i4-7, etc.), is 
5,134-6, a nd means that with fertBitv as it was in 1026-1027. 
5,135 children would be born to 1,000 women passing through 
child-bearing age (see Table 35). 

Nicander knew the age of mothers only for quinquennial 
periods, and births in most countries still are usually published 
only by quinquennial age groups of mothers, ,1s it, then, safe 
to compute total fertility from quinquennial fertility rates ? 


^ See Bericht Uber der XIV. Internationalen Kongress fur Hygiene 
und Demographie, Beilin, 23-29 September, 1907, vol. iii, pp. 1472- 
1484 ; reprinted in JahrbUcher fitr Nationaldkonomie und Slatisiik, Third 
Senes, vol. xxxv, pp. 229-241. 

“ As late as December, 1905, Newshohne and Stevenson complained 
that fertility rates by age “ render a view toute ensemble almost impractic- 
able ” (“ The Decline of Human Fertility,” Journal of the Royal Statistical 
Society, vol. Ixix, year 1906, p.38). The sum of those rates provides such a 
view. 
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Table 35- — Specific Feriility Rates or the Ukraine, iriaO-iyay, 
AND OF Australia, 1930-1922. 


Ultrainel 


Females 

iga? 



136 , 70 ° 3,122 374 60,408 i,SI7'363 


If the number of women at each year within the quinquennial 
age group were the same, or if the fertility rates were alike at 
all ages within the quinquennial period, total fertility might 
be as accurately shown by multiplying each quinquennial rate 
by five and adding the products as by adding the fertility rates 
of the individual years of age. But the number of women at 
each year of age varies a great deal, and the fertility rates vary 

^ Adjusted figures ; see Kuczynski, Fertiliiy and Reproduction, pp. 9--11, 
New York, 193s. 
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still more.l In the Ukraine, 1936-1937, for instance, the 
females of 19 years were 11 per cent less numerous than the 
females of 15 years, the births to females of 19 years were 597 
times as numerous as the births to females of 15 years ; the 
fertility rate of the females of 19 years was 669 times as large 
as the fertility rate of the females of 15 years. (Jn spite of the 
great differences in the annual fertility rates, the quinquennial 
fertility rates would convey a true picture if the number of 
females at each year were the same. But as their number is 
decreasing, the quinquennial fertility rate is unduly small, 
since in computing it the weight of the high fertility rate 
of the last year is too light. In the normal case, where the 
number of women at each year of age is decreasing, the quin- 
quennial fertility rate will indeed be unduly small for that 
period of life when the fertility rate increases, while it will 
become unduly large whenever the fertility rate decreases^ 
In the Ukraine the quinquennial fertility rates are thuh 
unduly low for the two youngest age groups (15 to 20 and 
20 to 25 years), while they are^unduly high for the three oldest 
age groups (35 to 50 years). (To this extent the quinquennial 
rates are inaccurate. But since the deviations practically 
compensate each other, they are hardly noticeable in the 
totals. ) The following table shows for the Ukraine, 1936- 
1927, total fertility derived (a) from the annual fertility rates ; 
(b) from quinquennial fertility rates. 

Table 36. — Specific Fertility Rates by Quinquennial Age Groups 
IN THE Ukraine, 1926-1937. 



{a) Sum of annual fertility rates. 

(i) Quinquennial fertility rates multiplied by five. 


8 
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Total fertility derived from annual rates is 5,134-6, and total 
fertility derived from quinquennial rates is 5,139-8. The 
difference is O’l per cent, and therefore negligible. ^ f^It may 
become much larger if decennial fertility rates are substituted 
for quinquennial rates.^) -whenever births are known by 
quinquennial age groups no risk is involved in computing total 
fertility by multiplying the quinquennial fertility rates by live 
and adding the products. 


5. Gross Reproduction Rate 


Total fertility includes births both of boys and of girls. For 
studies of the trend of fertility it is advisable to restrict 
the investigation to the births of females, the potential future 
mothers. The best method, then, would be to relate the 
females borne by mothers of each specific year of age (or of 
each quinquennial age group) to the total number of women 
of that age. >n'he results of such a computation for Australia, 
1920-1922, are shown in the last column of Table 35. It 
appears that fertility, measured by female births, was 1,517-4. 
That is, the total number of girls born to 1,000 women passing 
through child-bearing age would bej^i, 517-4, and 1-517) would 
represe nt the gross reproduction tcrlS, 

But the birtEsT" according to age of mothers, are seldom 
at the same time classified according to sex. This would be a 
serious impediment to the computation of the gross repro- 
duction rate, if the sex ratio of the newly-born differed 
materially for different ages of mothers. This, however, is 
not the case, and it, therefore, is not necessary to compute 
specific fertility rates based on female births alone. The total 
yearly average number of births in Australia, 1920-1922, was 
_^i36,7oo, of whom 70^292 were boys and 66,4^8 were girls. 
Total fertility, measured by all births, was 3,122-4. If this 
figure is reduced in the proportion of the femaiTlDirths to all 


mothers fertility would appear to be3,i22'4X 


66,408 

136,700 


=:i,5i6;8. 


' For a similar result in the case of S-weden, see The Salance of Births 
and Deaths, vol. i, p, 26. 

* See Fertility and Reproduction, pp, 52-13, 
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“The indirect method deriving the gross reproduction rate from 
total fertility (comprising both boys and girls) thus leads 
practically to the same result as the direct method which 
excludes male births. ^In order to make comparisons easier 
Table 37, therefore, shows fertility rates based on the births of 
both sexes. 1 In addition to the fertility rates by quinquennial 
age groups are given the total fertility, that is, the sum of the 
quinquennial fertility rates multiplied by five, which indicates 
the number of children born ^ to 1,000 vyomen, and the gross 
reproduction rate, that is, the number of live-born girls born 
to each woman.. Table 38 summarizes the gross reproduction 
rates since 1870.^ 

The highest gross reproduction rate which we have found 
for any large country was for the Ukraine in 1896-1897. It 
amounted to 3-65. By 1926-1927 it had dropped to a'49. Fifty 
years ago the gross reproduction rate for Western and Northern 
Europe as a whole was about two. By 1 928 it had fallen to about 
one. In 1933 it was about 0-9. This means that according to 
present fertility not more than 90 girls are born to 100 newly- 
born girls passing through child-bearing age. With present 
fertility the population of Western and Northern Europe is 
doomed to die out even if every newly-born girl reached the age 
of 50. Within this area the gross reproduction rate still 
exceeds one in Holland and Denmark ; it is below one in 
England, Germany, and Sweden. It is also below one in 
Austria and Estonia. 

The gross reproduetion rate is the best single figureto convey 

^ For the basic data, i.e. the mean number of females and the yearly 
number of births by quinquennial age groups, see Tables IV and V in the 
Appendix. 

“ The figures refer, as the case may be, to live-born children, live- and 
still-born children, or confinements. 

® We have omitted countries for which we have data only for one single 
period. We have included, on the other hand, (i) figures for Sweden for 
each single year from igai to 1930 (which we have not given in Table 37 
in order to save space) ; (2) figures for England, 1921-1933, which we 
have computed by assuming that the English fertility rates in 1921 were 
proportionally the same as those for Sweden in 1921-1923, etc. (England, 
i922=5Sweden, 1923; E., 1923=8., 1924; E., 1924=3,, 1925; E., 1925, 
1926=3., 1926 ; E., 1927, 1928=3., 1928 ; E., 1929, 1930=3., 193°: F., 
1931-1933=3,, 1931) ; (3) figures for several other countries for 1933, 
which we have roughly estimated. A parenthesis indicates that the age of 
rnothers at birth was not Icnown at all, or known only for part of the country. 
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Table 37— Fertility Rates by Quinquennial Age Groufs, 
1871-1933. 


Period 

15-19 

Years 

20-24 

Years 

25-29 

Years 

30-34 

Years 

3 S ~39 

Years 

40-44 

Years 

45-49 

Years 

Total 

Fcitihty 

Gioas 

P.cpio~ 

duction 

Rate 



1, 

■Wes-iebn and Northern Europi 








Denmark ^ 





187S-84 

i 4 'i 

I 32'5 

239-7 

« 44-5 

100*3 

95-0 

10*7 

4,633-4 

2*220 

1S85-94 

15*5 

132*6 

233-7 

224S 

183-4 

go*o 

9*2 

4,446*1 

2* 140 

iSoS'OO 

i 7'3 

140-3 

224*1 

209*0 

170*0 

78-9 

8*2 

4 .a 38-9 

2*042 

1901-05 

20'I 

143*1 

225*3 

iq8*i 

1500 

66*0 

7-3 

4 »oS 4'2 

1*054 

1906—10 

24-5 

I 48'4 

208*2 

182*6 

I 3 S-S 

6o*8 

5*9 

3 , 8 z 9-5 

1-851 

1911-15 

23-9 

I 37 -Q 

187*8 

161*4 

119*6 

54-2 

5-5 

3 , 450*1 

1*671 

1916-20 

22'I 

128*6 

173-5 

148*1 

lofi-s 

47-8 

4*6 

3,156-1 

1-523 

1921-25 

24*0 

121*2 

160*0 

120-7 

93-1 

40-7 

4-1 

2,868*1 

1-384 

1926-30 

22*9 

107*7 

134-0 

IIO*I 

73-5 

31-2 

3-1 

2,412*8 

1 166 





Fiance 





1892-97 ? 

28'S 

131-8 

170-4 

141-8 

02*3 

3 Q-I 

6*7 

3,099-0 

1*447 

1898-03 “ 

27*8 

141*2 

169*9 

128*6 

86*8 

35-7 

' S -7 

2,978-4 

' 1-393 

1904-07 f 

a 8-3 

138-1 

158*2 

121*7 

76*0 

32*7 

5-1 

2,8or*i 

1-310 

1908-13 “ 

j 8'4 

139-3 


109*1 

70-8 

27‘2 

2*7 

z, 638-1 

1 -Z 3 R 

1914-19’ ’ 

IS'O 

73-7 

88*5 

72*8 

, 53-3 

23-3 

2*3 

1,644-7 

0*766 

1920-23 

24*0 

131*4 

1 S 3‘3 

107*2 

64*1 


2*3 

j 2 , 532*1 

1 1-233 

i 92 S-a 7 

27*2 

129*9 

134-3 

98-7 

1 S 0*4 

1 20*6 

'’2 

2,344-7 

1-146 

1928-31 

29*0 

1 Z 7-4 

126*7 

90-9 

1 53-4 

1 i 8*7 

1*8 

1 2 , 239-7 

1 1-096 





Germany 









Nine States ® -' 





iSSl-OD 1 

i8'8 1 

I 77'2 1 

Z 77-6 1 

a 38-3 1 

i8z-z 1 

8o-z 1 

10*2 I 

4 , 922’.1 1 



i8gi-oo 

20*7 

i 8 z -7 

Z 75-6 1 

231*4 

166-s 1 

69-7 

8*2 

4,773-8 

— 

1901-10 1 

23'3 1 

176-0 1 

260*8 1 

198-5 1 

138-1 1 

59-0 1 

6*4 1 

4,310*1 1 






Saxony 





1911-14’ 

= 8-7 

i 5«?-9 1 

182*2 , 

125*1 1 

89-9 

37-0 1 

3-1 1 

3 , 134-1 

' 1-472 

191S-19 1 

IO‘I ' 

71*8 

98-S 

73 '4 

53*3 : 

21*6 1 

2*0 

1,653-s 

0*772 

1920-23 ^ 

i 8'3 

124*5 ' 

149-5 

io8'o 

63-0 

Z 3 ’S 

1-9 ! 

2 , 443’4 


1924-26 

ip-O 

98-3 

110*4 

yrz 

44-2 1 

i6*o 

1*2 

1,831-5 

o-8gi 

ig 27-:30 

22*8 

93’9 

97-2 

05*0 

35-6 

12*Q 

0*9 

1,641*1 

0*796 

1931“ 

za '7 

81-4 , 

81-3 

S 3 'i 

28*9 

10*5 

0*7 

1 , 393-2 

0*654 





Prussia * 





1930-32 

1 i 9'8 

1 89-1 

1 I10-4 

1 81-3 1 

1 49-6 1 

1 19 8 1 

1 2-3 1 

1,861-5 1 

0-873 





Whole Country ® 





3881-90 ? 

20'0 

188-8 

Z 93-6 

Z 53-8 

194-0 

8S-S 

10*9 

5,242-8 

2*459 

1891-oa ® 

ai ‘7 

192*2 

289*9 

243 -4 

175-1 

73-3 

8*6 

5 , 021*0 

a-366 

1901-10 ’ 

5543 

183-0 

272’4 

207’3 

1^*2 

6 i '6 

6*7 

4,502*2 

2*126 

3924-26 

19*0 

111*8 

141*1 


60* 5 

22*7 

2*0 

2,305-2 

i-ii6 

1929 

i8*i 

95-8 

Ii8-1 

88*9 

5 S -3 

2Z'0 

2*5 

2,003*6 

0*971 

1931 

20*7 

86-7 

104*7 

76 s 

47-1 

i8*2 

1*9 

1 , 777-9 

0*862 





Norway 



* 


1871-76 

6*6 

98-7 

205''2 

233-3 

204*6 

iao-7 

32-4 

4 , 552*2 

2*221 

1881—85 

7*3 

IOI*I 

207*5 

230*6 

204-Z 

iz8-i 

29*5 

4 , 542-1 

2*202 

j88q-02 

7’3 

97-7 

100*4 

224*1 

203*4 

123*5 

z 8-3 

4,418*6 

2-143 

1809-05 

11'2 

iog*8 

203'7 

310*8 

182*1 

110*1 

21*7 

4,246*0 

2*064 

1910-11 

JO'S 

103*9 

184-S 

187-8 

164-7 

92-5 

i8’0 

3,809-s 

1-853 

1916-20 

II'O 

103-0 

167*0 

170-8 

141-5 

79-4 

I 4 ‘i 

3 , 437-4 

i'66i 
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Table 37. — Fertility Rates by Quinquennial Age Groups, 

1871—193 3 — contimied. 

Gross 

45-40 Total Repro- 
Years Fertility duction 
Rate 


Stveden^ 

i87I-'75 9-1 105-9 ^ 07*1 233*0 203-1 isi-j i8-i 4/488 

1876-80 100 io 6’9 aoQ-Q 233*6 204*7 1X7*6 ig-o 4,508 

rSSi-Ss T0-3 los'Z 2or*4 225-1 195*2 ri3'8 I0'9 4,340 

1886-90 108 107-4 2x 8*7 100*4 loS'D 16-5 4,252 

1891-QS 11-6 107-9 I93'4 2o8*S 180-1 ioa-7 I4'4 4,094 

1896-00 24*7 ^15*7 294*6 202-2 272*4 96-9 r3’7 4,045 

IQQI-OS T5'9 119*5 103*3 193*6 159*7 87-8 li*S 3,907 

1906-10 i8-0 221*9 2 o6*3 184*3 149*3 78‘9 to*o 3,748 

1911-iS 19-5 ii3'3 163*3 158*3 130*4 6o*2 8'I 3,310*6 

1916-ao i6*9 205*5 1487 140*0 xii*o 58*7 7*3 2,090*7 

1921-aS 17*9 97*2 232*2 120*3 93*5 48*2 6*1 2,576-7 

1926-30 17 8 83*0 io6*3 94*9 70*9 35-0 4-3 2,061*3 

1931 i8'2 79*8 987 86*0 6o*9 28*5 3-6 1,878-1 


2, Eastern and Southern Europe 

Austria 

1895-00 28*4 181 I 265*2 222*4 53*5 S,1I3'7 2*485 

rgoi-os 57*4 176*4 260-1 aro-i 53-4 4,0i0‘3 2’393 

1906-10 28*4 173-2 244*9 1960 49-5 4,660-4 2266 

1913 aS'S 1506 2 i 8*7 171*5 42*o 4,114-9 1*999 

1938 35‘2 943 ioS‘3 88*1 I 59*6 24*2 1,999*1 0-969 

1931-32 27*2 87-6 94*2 76*5 I 50*0 ll'i 1,7870 0-865 

Bulgaria 

igoi-05 23‘S 388-6 312*2 309*4 204*3 i2i*o 55*5 6,572*9 3*176 

1906-10 23*5 291*7 307*3 290*1 211*8 124*1 56*2 6,522*3 3*155 

1921- 20 35*1 246-4 272*7 ao8*7 155*4 78*9 35-8 5,164*6 2*502 

1926-27 36*2 225*0 242*6 r88*S 131*4 64*0 30*6 4,596-3 2*217 

CsseeJwslovakta 

1920-21 i 21*8 1 153*2 I 200*3 I 155*1 I 107*8 1 45*2 1 6*8 1 3,451*3 1 1*664 

Estonia 

1922- 23 1 9-4 1 89-8 I 138-4 I 121*1 1 88*9 ! 41-9 1 6*3 1 2,478-6 1 1-204 

Finland ^ 

1871-75 18-7 149*9 239*0 252*9 202*6 iir'4 ig-8 4,971'8 2-388 

1870-80 ao-a 153*6 238-6 244*0 209*5 ii9*S I9'3 5,023*3 2*420 

1881-85 20 0 151*7 231*3 230*6 200-5 121-3 10-3 4,914-2 2*363 

1886-90 18-3 155-7 236*8 340*5 204*4 122*2 20*7 4,980-1 2*400 

i8gi-0Q ira 154*8 211*4 237*8 19^*7 115'6 17-7 4,7+0 2*278 

igor-ro x6'2 138*5 211*9 216*0 184*9 106 o i6*o 4,447-6 a*:4o 

igii-zo 14*6 ii6*7 167*7 165*6 142*3 86-0 13*1 3,S79'9 2-716 

1931-30 14*3 107*8 149*5 133*9 107*8 6l'7 96 2,923-0 l’403 

Uungaty 

igoo-or 56-8 2S9‘0 280*0 107*6 44*7 5,353-8 3-605 

1902-07 56*7 257*9 263*3 183*5 42*4 5,ios'2 2-477 

1908-13 59*4 250*3 25='2 I77’4 37*9 4,924*6 2*396 

1920-22 43*6 207*3 205*6 126*0 26*9 3,792*7 1*829 

1930-31 41-8 162*1 155-7 97*S 16-7 2,922-4 I-338 

Italy 

I 29*5®! 138*7 172*3 1 IS2-S ! 1X3*8 1 sa-o I 6-3 1 3,216*1 1 1*370 



Years Years 


25-29 30-34 35-39 

Years Ycais Years 


1931 
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Tabli: 37. — ^Fbrtility Rates by Quinquenntal Ann Groups, 
1871—1 93 3 — continued. 


Period 

15-19 

Years 

20-24 

Yeara 

25-29 

Years 

30-34 

Years 1 

3 S '39 

Years 

40-44 

Years 

45-49 

Ycais 

Total 

Fertility 

Gross 

Repro- 

duction 

Rate 





Latvia ^ 





1930 1 

9'7 1 

83-9 1 

126*0 1 

1107 1 

77-5 1 

29-8 1 

S -9 1 

2,313 I 1 

I 061 





Lithuania 





1938 1 

lO'I I 

I05-S 1 

aii*«t 1 

2i6'0 1 

143-1 1 

S 9-0 1 

15-3 1 

3,801-5 1 

I 850 





Portugal 





1930-31 

23-4 1 

151-4 1 

I 99'3 1 

174-3 1 

143 0 1 

65-7 1 

11-7 1 

3,844-0 1 

1-86S 





Russia 







European Russia proper (50 provinces) 



1896-97 1 

30 1 

309 1 334 1 331 1 

219 1 

13 ° 1 

50 1 

7,oOo 1 

3*44 




European R.S.F.S.R. 





1936-37 ’ 1 

40 1 

275 1 

286 1 

233 1 

177 1 

87 1 

24 1 

S,6io 1 

2‘73 





Ulcraine 





1895-97 “ 1 

32 1 

338 1 

335 1 

3 S 2 1 

232 1 

138 1 

63 1 

7,500 1 

3-65 

igaO-27 1 

43 'i 1 

237-7 1 

358-7 1 

223*5 1 

157*2 1 

82*3 1 

24*4 1 

5.134-6 1 

2-485 





Set bia 





1900-01 1 

8 t' 3 *,l 

277 - 0 * 

1 364-8 1 

1 242-7 1 

1 137-2 1 

1 58-1 1 

1 10-4 1 

5,662-2 1 

2-750 




3 * 

Other Countrieb 





Canada (excluding Yukon and North West Territories) 


1921-35“ 

35-6 1 

I 49'2 

171-9 ' 

I 4 -K 7 1 

103*4 

45*5 

5*7 

3 . 379*7 

1-596 

1926-27^“ 

32 'S 

I 3 S '9 

156*2 

134*0 

93*3 

4 i '7 

5*3 

2 , 095*9 

1*455 

1926-27 

30-8 

I 43'4 ! 

178*1 

155-0 ' 

113*6 

52-4 

6-6 

3,400*0 

1-649 

1931 

30-0 

137-3 ' 

175-2 

145*3 

103-0 

43*9 

5*3 

3 , 190*9 

1*555 





Australia 





IgaS-13 1 

27'2 ' 

1 I 32‘9 

1 i 8 S '9 

1 165- 1 

125*0 

1 55*3 

1 6-5 

1 3,438-6 

1 1*677 

igso-22 

27-6 

1 J 34‘3 

I7I-I 

1 143*1 ! 

1 102*2 

43*0 

4*2 

3 ,i 22‘4 

I I*^I 7 

1932-33 1 

2S'6 

1 103-7 

1 120*7 

1 94-8 

1 6o-o 

1 23*4 

1 3-8 

1 2 , 195*4 

1 i-b68 





iVery Zealand^ 





lOIl-IS 1 

aO’O 

I20'4 

177*7 

156-8 

T 07*9 

44*9 

5*4 

3,i6g*6 

1*541 

1916— ao ' 

15-8 

io9*b 

163-7 

148-9 

loss 

43 ‘S 

5*1 

2,900*2 

1*445 

1921-22 

I 7 -I 

122-5 

169-8 

142-5 

95*7 

38-6 

4*6 

2 . 954*5 

1*443 

1923-29 


111*2 

I 57 'a 

127-9 

84-5 

32 7 

3-4 

2, 679-1 

1-301 

1930-31 

iS-8 

zo6'4 

144-6 

II 3 *» 

72*0 

27*2 

2*a 

2,428*2 

1-179 


18-3 

97-5 

132 % 

103-5 

6S*S 

24-8 

2*4 

3 , 322*1 

1*077 

1933 

i6‘8 

94*7 

130*6 

lOO's 

6r8 

23*4 

a ‘7 

2 , 151*1 

1*053 


^ Confinement rates. ^ Live- and still-birtii rates. 

“ 77 provinces only (excluding jo occupied provinces), 

Heasc, Oldenburg, Brunswick, Saxony-Wcimar, Saxony-AItenburg, and the Schwarz- 
burg and Reusa principalities. 

J Derived from data comprising part of the country only, 

J Derived from data for Bulgaria, ’ Derived from data for Ukraine. ’ 

,, “ ZT to 24 years, Excluding also Province of Quebec, 

Excluding Abongjnes. 
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a measure of fertility. But its computation presupposes the 
know^ge of the births by age of mothers while the general 
fcrtilit 3 frate does not. Since the age of the mothers still is not 
ascertEtihecfTn Jsome_ countries, like England, the_question 
arises : With what degree of accuracy may the gross repro- 
duction rate-be'"derived from the general fertility rale ? If we 
designate by M2 5, Mig, etc., the female births to mothers of 
15, 16, etc., years, and by/25, /lo, etc., the number of living 
females of 15, 16, etc., years, a general fertility rate computed 
by relating the total number of female births to the living 
females of 15 to 49 years and multiplied by 35 would be equal 
to the gross reproduction rate, if 

Vh5+”ifi~h • • • ^ 

^ ./'irH"/io+ • • • +/49 /i5 /is /l9 

This, of course, is not necessarily so.^ Table 39 shows the 
gross reproduction rates in various countries : (a) computed 
from the quinquennial fertility rates ; (b) computed from the 
general fertility rates ; and the difference between the results 
of those two computations. 

In the case of Sweden, the two rates were almost identical in 
1776-1780 and 1796-1800. Those computed from the general 
fertility rates were higher in 1781-1795, 1811-1830, 1851-1865, 
and 1911-1930. For some periods the differences are rather 
large : in 1786-1790 and 1926-1930 rate (b) was by 3'5 or 
3-6 per cent higher than rate (a) ; in 1836-1845 and 1871- 
1885 rate (b) was by 3-2 to 4-3 lower than rate (a). In 1786- 
1790 and 1876-1880 rate (a) was 2-0048 and 2-1634, while 
rate (b) was 2-0754 and 2-0704 ; that is, the more accurate 
rate (a) increased by 8 per cent, while rate (6) showed a slight 
decrease. The cause for this discrepancy is that the proportion 
of the most fertile age groups from 25 to 39 years was much 
smaller in 1876-1880 than in 1786-1790. In Denmark and 

^ Talcing the first two years, 

-> y Min , Ttie , (/i8~/i(i)(Mi5/ia — Kio/ia) 

/i5 (An+Ad An /»« 

The extent of the error depends thus on the value of the third item on the 
right side of the equation. 

” See Balance of Births and Deaths, vol. i, p. 30. 
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Table 38. — Gross Reproduction 


Denmark 


s — ■ 


\ o.'o 


V 2-140 


4 

7 


j. 2-042 


'3 

'5 

'7 

'9 



I 

j 1-671 
} 1-533 
I 

I I'384 


1-166 


(1-04) 


England 


Fiance Geimany Nor-way Sweden 

ZZZ }' 3-231 1 " 

■ j 3-163 


1-447 


> 1-393 


(3-459) 


> (2-366) 


(1-326) 

(1-313) 

(1-176) 

(l-120) 

(ro86) 
(1-062) 
(0 992) 

(0-994) 

(0-961) 

(0-963) 

(0-930) 

(0-899) 

(0-845) 


> 1-233 


j. 0-766 


' 1-233 


— \ 

■ 1-146 / 


1-096 


- 3-142 


? 2-064 


j. 1-310 > (2-126) •' 


(i-ii6) 


(0-971) 

(0-863) 

(i-oo) (0-80) 


y 2 -o8i 
} 3-049 

j- 1-968 

1 1-944 

1 1-881 

1 1-799 


1-853 


I i-S94 

j- 1-661 y 1-414 

— 1-413 

— 1-280 

■ I-22I 

1-169 

I-I 2 I 

i-o6g 

1-0^13 

1-001 

0-936 

0-945 

0-900 

(0-83) 


Austria 


2-485 


r 2-393 

> 2-266 


1-999 


0-969 


}■ 0-865 
(0-80) 


1 1926-1927. 
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iTEB, 1 S 71 -IP 33 . 

ilgaria Finland Hungary Ukraine Canada 
2-388 

1 2-420 

} 2-363 zz z_ 

} 2-400 


5. 2-278 


3-176 

3'i5S 


> 2-140 


V 1-716 


> 2-302 


2-2117I 


” 

2-605 

2'477 — 

2'39S 

1*829 


> 1*402 


} 2'48 s } 1-649 


} 1-338 

(1-8) (I-I) (1-2) 


1-SS5 


Australia 


New 

Zealand 


Years 

1871-1875 

1S76 

1877 

1878-1880 

1881-1884 

1885 

188^1888 

i88ci-i8go 

1891 

i8ga 

1893-1894 

1895 

1896-1897 

1898 

1899 

1900 


>1677 



y t-068 


1901 

1902-1903 

1904-1905 

1906-1907 

1908-1909 

1910 


I I -541 

} I-44S 


1911 

19X2 

19^3 

1914-1915 

1916-1919 

1920 


} 1-442 


1-301 


} t-179 
1077 
1-053 


r 1921 
\ 1922 

1923 

1924 
192s 

■! 1926 

1927 

1928 

- 1929 
( 1930 
i 1931 

1932 

1933 
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in France, rale (h) was all through the period under 
consideration higher than rate (a). 

Table 39 shows also the gross reproduction rates in the same 
countries, (c) computed by multiplying by 30 the ratio of all 
female births to women between 15 and 45 years. In the 
case of Sweden, rate (c) was lower than rate (a) by 0-5 to 8-o 
per cent. Rate (c) was also lower than rate (a) in Finland, and 
in Denmark with the exception of the last period, while in 
France rate (c) was all the time higher than rate (a). 

Table 39 shows finally the gross reproduction rates in the 
same countries, (d) computed by multiplying by 25 the ratio of 


Table 39 . — Gross Reproduction Rates. 


Years 




(<i) 

per 

w< w 

per 

per 

1 





cent 

cent 

cent 


Denmark 


1878-84 

2'21Q7 

2-2428 

2-1406 

2-2375 

-l-I-O 

-3-6 

4-0-8 

1885-94 

2-1400 

2-1810 

2-0843 

2-1831 

+ 1-9 

— 2-6 

4-2-0 

1895-00 

2-0416 

2-0643 

i 1-9695 

2-0796 

+ 1-1 

-3-5 

+ 1-9 

1901-05 

1-9542 

1-9810 

1-8896 

2-0045 

+ 1-4 

- 3 -3 

-h 3 -S 

1906-10 

1'8si3 

1-9223 

1-8312 

1-9284 

+ 3-8 

-1-1 

- 1 - 4-2 

19H-15 

1-6707 

I-74I4 

1-6584 

1-7483 

+ 4-2 

-0-7 

-1-4-6 

1916-30 

1-5231 

1-5866 

1-5103 

1-5872 

+4-2 

-0-8 

- 1 - 4-2 

1931-35 

1-3833 

1-4479 

T-3812 

I- 44 S 9 

- 1 - 4-7 

— 0-2 

-|' 4-5 

1936-30 

1 1-1662 

1-2296 

1-1781 

Finlan 

1-2253 

•d 

-)-S -4 

+ 1-0 

-i-s-i 

1866-70 

2-0837 

2 -oSo 8 

1-9923 

2-0878 1 

— 0-1 

- 4-4 

-1-0-2 

1S71-75 

1 2-3884 

2-4132 

3-3103 

2-4156 

+ 1-0 

-3-3 

+ I-I 

1876-80 

2-4204 

3-4646 

3-3448 

3-4554 

+ 1-7 

-3-1 

4 - 1-4 

x88i — 85 

2-3629 

2-4298 

2-3139 

2-3736 

+ 2-8 

— 2-1 

-fo-S 

1886-go 

2-4003 

2-4013 

3-3082 

2-4275 

+ 0-0 

-3-S 

+ I-I 

1891-00 

2-2783 

2-2445 

2 -IS 49 

2-3003 

- 1-5 

-S -4 

4-1-0 

1901—10 

2-1405 

2-1469 

2-0469 

2-1687 

-I- 0-3 

-4-4 

+ 1-3 

1911—20 

1-7158 

1-7226 

1-6332 

1-7160 

4-0-4 

- 4-8 

+ 0-0 

1931-30 

1-4020 

1-4191 

1-3586 

Pranc 

1-4313 

e 

4 - 1-3 

- 3-1 

-1-2-1 

1893-97 

1-4466 

1-4941 

1-4505 

1-4976 

4-3-3 

+ 0-3 

+ 3-5 

1898-03 

1-3933 

1-4553 

1-4081 

1-4437 

4 - 4 'S 

+ i'l 

+ 3-6 

1904-07 

I'SIOS 

1-3703 

1-3329 

1-3569 

+ 4-6 

+ 1-7 

+ 3-5 

1908-13 

1.3323 

1-2869 

I- 2 S 4 S 

1-2730 

+4-4 

+ 1*8 

+ 3-3 

1914-19 

0-7659 

0-7978 

0-7752 

0-7838 

4-4 2 

+ 1-2 

4-2-3 

1930-23 

1-2332 

1-2606 

1-3341 

1-2595 

+ 2-3 

+0-1 

+ 2-1 

1923-27 
1928-3 r 

1-1462 

1-1870 

l-i6s6 

1-1815 

4-3-6 

+ 1-7 


1-0957 

1-1469 

1-1273 

1-1291 

4-4-7 

+2-g 

l- 3 'O 
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Table 39. — Giioss UrpRoiniCTioN Ua'ies — conlimifil. 



all female births to 'women between zo and 45 years. In the 
case of Sweden, the difference between rate (d) and rate {a) 
oscillates between -l-3'2 and — 1-6 per cent. Rate (d) was 
higher than rate (a) in Denmark by o-8 to 5‘i per cent, in 
Finland by o-o to z-i per cent, in France by Z'l to 3-6 per 
cent. 
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Rate (d), which, is derived from the ratio of births to women 
between 20 and 45 years, on the whole, comes nearer to the 
gross reproduction rates than rates (Z>) and (c) derived from the 
ratio of births to women between 15 and 50 or 15 and 45. 
But there are countries, like France and the Ukraine, where this 
is not so. Since, moreover, even in countries where the differ- 
ence between (d) and (a), as a rule, is not considerable in itself, 
like in Denmark, the difference has noticeably changed in the 
course of time, none of those rates is to be considered a safe 
substitute for the gross reproduction rate. 

6 . Inadequate Substitutes for Gross Reproduction Rate 

The desirability of classilying the births by age of mothers is, 
of course, acknowledged also in those countries which do not 
malce this distinction, and the International Statistical Institute 
in 1869 accepted a resolution, “'That in each birth registration 
certificate the age of the mother, and for the legitimate children 
also that of the father be stated, and that those data be compiled 
in tables by age, distinguishing the married woman from the un- ' 
married.” t William Farr, before that Congress, had repeatedly 
deplored the lack of such information in his annual reports : 

The English schedule is defective, as it does itot show the age of 
the father and mother at the birth of the child . . . ^ 

Two grave defects in the registers of the United Kingdom deprive 
them of much of their utility as pedigrees, and as records of facts 
for the solution of the great problems of population. Neither the 
age of mothers at the births of each of their children, nor the order of 
birth, is recorded ; so that the number of children borne by women at 
different ages, and in the course of their lives, cannot be ascertained. 
This defect was supplied in the first schedule of the Scotch Act, 
but the important parts of the schedule were unfortunately dis- 
continued after 1855. Dr, Stark turned some of the precious results 
of that year’s registration to account . . . ^ 

^ See Congres International de Statistique d la Haye, Compie-rendu des 
travaux de la septieme session, seconde partie, p. 533, The Hague, 1870, 

“ Fourteenth. Annual Report (1851), p. xiii ; see also Sixteenth Report 
(1853), p._x ; Twenty-Seventh Report (1864), pp. xix-xx. 

® Thirtieth Report (1867), p. 323. See for Scotland First Detailed Annual 
Report of the Registrar-General of Births, Deaths, and Marriages in Scotland, 
p. xix, Edinburgh, 1861, showing the births by age of mothers for the 
city of Edinburgh in 1855. 
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At the Hague Congress Farr said : ^ 

The proposition submitted to us appears to me very impoitant. 
Registration of the mother’s age is not done in England. I have given 
it much thought and I believe it to be a very important element. I, 
therefore, fully indorse the proposition of Mr. von Baumhauer. 
Up to now Sweden is, I believe, the only country which has published 
tables of this kind. 

But only once more, in 1875, Farr again drew attention 
to this lack of information in England : ^ 

All that is further wanted now in the English Birth Schedule to 
clear up this vital question conclusively is the entry of the ages of the 
mother and father at the birth of their children, and the order of the 
births.* 

For the next 30 years the Registrar-General’s reports do 
not reveal any desire for the information required at the Hague 
Congress. The Erst report which again referred to this matter 
was that for 1904 ; ^ 

As the Birth Registers in this country do not afford information 
respecting the ages of the mothers, there arc no means of ascertaining 
the fertility of women at the several ages comprised in the child- 
bearing period 15-45 years. 

One year later the Registrar-General seemed inclined to 
draw the necessary conclusions : ^ 

In my last annual report I also pointed out that the existing English 
registers of births were capable of improvement. The present registers 
are defective cliiefly in this respect, that the official forms contain no 
column for the entry either of the age of the mother at the birth of her 
child or of the number of children previously born to her. In these 
circumstances I am now considering how far it is practicable to 
extend the registers so as to include these and other details which 
may in the future facilitate closer investigation into the important 
question lOf the fertility of the English population and its relation 
to infantile mortality. 

Congres la liaye, seconde partie, p. 59. 

* Supplement to the Thirty-Fifth Annual Report, p. xi. 

* Done in the Registers of our Australian Colonies. 

® Sixty- Seventh Report (1904), p. xxi ; see also Seventieth Report (1907), 
pp. xxvi, xxix ; Seventy-Sixth Report (1913), p. xv. 

Sixty-Eighth Report (1905), p. Ixx. 
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But the Registrar-General was not able to make up his mind. 
After another year he stated : i 

In my last Annual Report^^^vas stated that the registei-s in some 
respects were no doubt capable of improvement. This has not 
been lost sight of, but I find, on consideration of this important 
matter, that further evidence is required as to the desirability, or 
othenvise, of including some of the proposed improvements, before 
actually embarking on so large a work as the reconstruction of the 
registers. 

One reason why the Registrar-General then hesitated to 
include the question about the age of mothers in the birth 
registration schedule, and why this very simple questiouj, 
contrary to the custom of most other countries and also of the 
Dominions, is not yet asked in England, probably is that in 
the course of the last thirty years several devices have been 
propagated in England which to their authors seemed to furnish 
more or less acceptable substitutes for the classification of births 
by age of mothers. We have already discussed one of these 
substitutes, the Fertility Census of 1911. When the vital 
statistician of the General Register Office, Stevenson, submitted 
this project to the Royal Statistical Society in 1910, he stated: - 

The new feature of the approaching Census which interests me 
personally above all others is the proposal, made originally by the 
Census Committee of this Society, to include in the schedule an* 
inquhy as to duration of marriage and number of children born. 
Information 011 these subjects may be obtained either from the Census 
or from the. registers of births or of deaths . , . It is very much to 
be desired that when the revision of our registration laws is under- 
taken, due provision will be made for obtaining information of this 
type along with the registration of births, if not also of deaths. 

As there ai-e no registration facts available in this country, the only 
means by which the desired information may be obtained consists of a 
census inquiry. 

As shown in Chapter III, the census inquiry failed to provide 
an adequate measurement of fertility. The two other devices 
were the standardized birth rate, and the derivation of fertility 

^ Sixty-Ninth Report (1906), p. Ixvii. 

^ Stevenson, T. H. C., Suggested Lines of Advance in English Vital 
Statistics,” Journal of the Royal Statistical Society, vol, Ixxili, year igro, 
p. 694. 
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rates from the census of 1921 and the total births of the same 
year. 

^ Standardized Birth Rate . — ..^^ndardized birth (or death) 
rate is computed either throu|^me OT-called direct metliod 
which consists in choosing a standard population and applying 
to this standard population the actual quinquennial fertility 
(or mortality) rates of the community for which one wants to 
correct the crude birth (or death) rate, or through the so-called 
indirect method which consists in choosing standard fertility 
(or mortality) rates and applying those rates to the actual 
population of the community for which one wants to correct 
the crude birth (or death) rate. Farr’s successor, Dr. Ogle, 
in 18S4, had computed standardized death rates for 28 English 
towns through the indirect method by taking the population 
of each town with the age and sex distribution shown at the 
census of 1881, “ and applying to it the mean annual death- 
rate for each sex and each age-period, in England and Wales 
in 1871-80.” t At the Vienna Session of the International 
Statistical Institute in 1891, however, he submitted a “ pro- 
posal for the establishment and international use of a standard 
population, with fixed sex and age distribution, in the calcula- 
tion and comparison of marriage, birth, and death rates.” ^ 
He suggested : 

In order ... to obtain death-rates fairly comparable with each 
other, I think it would be highly desirable to select, at any rate 
for purposes of international statistics, a standard population, of 
fixed age and sex distribution, and to ask the officials in each country 
who arc charged with the statistics of mortality, to give each year in 
theij- reports the death-rate for their country, as it wmuld have been, 
had the population agreed in its composition with the international 
standardi 

What this standard population should be is not of very great import- 
ance. The point of most importance is that some standard should 
be selected and generally adopted. 

This proposal was officially endorsed in the Registrar- 
General’s Report for 1892. He concluded it by referring 

^ Annual Summary of Births, Deaths, and Causes of Deaths in London, 
and other Great Tomns, 1S83, p. iii, LOndon, 1884. 

® See Bulletin de Vinstitut international de statistique, Tome VI, Prenrifere 
Livraison, pp. 83-85. 
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lo the lack of comparability of the marriage, birth and death 
rates of different countries : 


In. previous reports it has pointed out that as the sex and 

age distribution of the populati^^’aries greatly in different countries, 
and as the rates largely depend on such distribution, the rates in one 
country cannot safely be compared with the rates in another, without 
correction for this difference in the constitution of the several 
populations. 

In order to allow of fair comparison, it is most desirable that the 
several countries should agree upon some “ Standard or Life Table 
population,” that is to say, a population with a fixed age and sex 
distribution, for international use ; so that the birth, marriage, and 
death rates for each country may be calculated by this standard. I 
recommend this suggestion to the notice of the respective Govern- 
ments, y 

may seem surprising that this proposal which pre- 
'supposed the knowledge of the births by age of mothers came 
from a country where this knowledge was lacking. But, in 
■fact, apart from the title of his proposal, which included 
marriages and births, Ogle referred only to deaths, and the 
ensuing reports and discussions in the Statistical Institute 
likewise visualized almost exclusively the standardization of 
the death rate.* The proposal of computing a standardized 
birth rate by the direct method thus fell into oblivion.® 

The first to suggest tl m indireet method of standardization 
in treating fertility apparently was the Government Statistician 
of Victoria, McLean. He chose as a standard the quin- 
quennial fertility rates of married women “ for Sweden (in 
1891), which is generally accepted as a normal community,” 


1 Fifty-Fifth Annual Report (iSgz), p. xx. See also Fifty-Sixth Report 

(1893), P. XX; 

“ The project of standardizing the death rate through the direct method 
was approved by Kdrsoy, Graf, Bertillon, Guillaume, v. Mayr, Sundbarg, 
Bodio. It ■was opposed by Rubin, and particularly by Bortkiewicz, who 
in his brilliant exposure of the fallacies of this method emphasized the 
inadequacy of the application of marriage and fertility rates of individual 
countries to an international standard population. (See Bulletin de 
Vimtitiit international de statistique, VI, 1, pp. a, 8i-Sa; VI, z, p. 305 ; 
IX, 3, pp. Ixix-lxxi ; XI, 1, pp. 171-179 ; XU, i, pp. 89-99 ; XIV, i, 
pp. I4S-ISI : XIV, 3, pp. 417-437.) 

’ It has been repeated again, it is true, by Georg v. Mayr at the Brussels 
Session of the Congress for Hygiene and Demography {Compte rendu, 
vol. 9, 1903, Brussels), but v. Mayr himself in none of his numerotis later 
■writings on the subject referred to this suggestion. 



FERTILITY; VITAL AND CENSUS STyVilSTICS 135 


and applied those rates to the numbers of married women in 
Victoria and New South Wales : ^ 

The following table shows the number of annual legitimate biiths 
per 1 ,000 married women — (n) If the Swedish rates hadbeen maintained 
in Victoria and New South Wales ; and (b) the actual births in these 
States ; — 


Census Year 

Victoria 

New South Wales 

(«) 

' lb ) 

(«) 

(i) 

1871 

303-6 

302-7 

3ai'9 

331-S 

1881 

303'r 

302*7 

318-4 

336-3 

1891 

319-8 

297 0 

319-5 

28S-7 

igoi 

291*3 

229*0 

* 

303*2 

235-3 


It will thus be seen that the rates prevailing in 1871 and 1881, 
both in Victoria and New South Wales, were well up to the Swedish 
standard, but since the latter year there has been a decline in the 
rate estimated per i ,000 married women, even when due allowance has 
been made for variations in the age constitutions — in 1891, the decline 
being equal to about 7 per cent in Victoria, and nearly 10 per cent 
in New South Wales ; and in 1901, about 21 per cent in Victoria, and 
23 per cent in New South Wales. This statement shows the true 
decline for the two periods, and I shall now proceed to explain 
the causes which have operated to bring it about. Before doing so, 
however, 1 may state that from the English Census material which has 
recently come to hand, I find that the annual legitimate births per 
1,000 married women under 45 years of age are 235. By applying 
the Swedish rates to the quinquennial groups similarly as in Victoria 
and New South Wales, the number should have been 299. These 
results are almost in accord with those of the Australian States, and 
tend to corroborate the view that the conditions here are now nearly 
those of a normal community, 

McLean’s procedure is open to the following objection : 
The choice of the Swedish rates as a standard for measuring 
Australian fertility is most arbitrary. If “ the rates prevailing 
in 1871 and 1881, both in Victoria and New South Wales, 
were well up to the Swedish standard,” there was no point in 

* McLean, W., “The Declining Birth-Rate in Australia,” Intei colonial 
Medical Journal of Australasia for 1904, pp. 1 12-113. 

9 
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choosiag as a standard the 1891 rates of Sweden instead of the 
1871 or 1881 rates of New South Wales. If the conditions in 
Australia in 1901 were nearly those of a normal community, 
McLean might just as well have chosen as a standard the 1901 
rates of New South Wales. But if he had followed the latter 
course he would have obtained quite different results. 

It appears from Table 40 that the decrease of legitimate 


Table 40. — Fehulity of New South Wales, 1881 and 1901. 


Years 
of Age 

Married Women 

Fertility Rates^ 


Computed Births 




Swe- 

N.S.W. 

Standaid 

Sweden 

Standaid 

N S W. 


1881 1 

1901 ^ 

i8gi 

1901 

1881 

1901 

1S81 

1901 

IS-19 

a, 133 

2.564 

518 

563 

1,105 

6,760 

1,328 

1,201 

1,444 

20-24 

14,990 

19,662 

451 

397 

8,868 

5 . 9 SI 

7,806 

25-29 

18,667 

32,618 

375 

299 

7,000 

12,232 

S.SSi 

9 , 75 L-' 

7,856 

30-34 

17.590 

34.608 

31a 

227 

S.488 

10,798 

3.993 

35-39 

16,142 

33.108 

26,900 

250 

173 

4.035 

8.277 

2,793 

5,728 

40-44 

12,654 

142 

88 

1.797 

3.820 

1,114 

2,367 



149,460 

— 

— 

26,185 
= 318 6 

45.323 

=303-2 

20)633 
— 2 SI‘I 

34,954 
= 233-9 


fertility in New South Wales, 1881-1901, due to changes in 
age composition, if measured by the 1891 Swedish rates as a 
standard, is 

303'2 o 

I — = 4‘83 per cent', 

3i8'6 ^ ^ 

while if measured by the 1901 New South Wales rates as a 
standard, it is 

pgj. cenU 

251-1 

It is evident that the decrease shown in columns (a) of 
McLean’s table, which is meant to indicate how much of the 

*■ See Hew South Wales, Census 0/ 1881, p. Ixii. 

° See Results of a Census of New South Wales taken for the Night of 
zist March, 1901, p. 357. 

“ See McLean, p. iiz. 

^ It may be mentioned mcidentally that in using the Swedish rates for 
measuring the changes in legitimate fertility m New South Wales, 1881- 
1891, due to changes in age composition, there appears a alight increase of 
fertility, while in using the New South Wales rates there appears a slight 
decrease. 
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decrease in columns (i) is due to a change in age composition, 
depends largely on the choice of the standard rates and would 
vary with different standards. 

McLean had contented himself with contrasting the actual 
general legitimate fertility rates of Victoi'ia and New South 
Wales in 1871-1901 and those which would have obtained il 
the Swedish quinquennial fertility rates had been in force in 
those two countries during the entire period under con- 
sideration. Newsholme and Stevenson, in the following year, 
undertook to use’ McLean’s standardized fertility rate for the 
computation of standardized birth rates. Their trend of 
thought appears best from the Summary concluding their 
paper ; ^ 

1. The ordinary method of calculating the birth-rate does not 
distinguish between the influence of fertility and of variations in 
conditions of the population as to age and marriage. 

2. In ascertaining the true meaning of the groat reduction of the 
birth-rate which has occurred in the last 25 ycais, it is necessary 
to have means for distinguishing between the accidental and the 
intrinsic causes of change. 

3. A step in the right direction is made when the legitimate 
births ate stated in terms of the married women at child-bearing 
ages, and the illegitimate births in terms of the unmarried women of 
the same ages, 

4. This method fails to correct for the differences of fertility of the 
various ages comprised in the age-period 15-43. 

5. By calculating standard fertility-rates for given populations, 
McLean overcame the above difficulty, and was thus able to compare 
experiences of a given community at different times with the standard. 

6. In this paper it is shown that by continuing the above process 
and obtaining corrected fertility-rates, the fertility-rates of different 
communities can be made directly comparable. 

7. The inconveniences of this new and unfamiliar method, and the 
necessity involved in it of calculating the crude as well as the corrected 
fertility-rate in every instance, indicate the desirability of obtaining a 
factor for each community which throughout an entire intercensal 
period can be applied to the crude birth-rate of that community. 

8. The desirability of such a factor is increased by the fact that 


^ Newsholme, Aithur, and Stevenson, T. H. C.. “ An Improved Method 
of Calculating Birth-Rates,” The Journal of Hygiene, vol. v, igos, pp. 183- 
i84« 
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the method of corrected fertility-rales does not take into account 
the proportion of married women in each population. 

9. In this paper a method is described of obtaining factors, which, 
when applied to the readily available crude birth-iates, correct 
completely both for the varying proportion of married women in 
^ compared populations and for the varying fertility at dilTerent periods 
of married life . 

(i) Their starting point was the quinquennial fertility 
rates for Sweden (1891), which they took from McLean, and 
which they applied to the English census figures according to 
“ a method which is analogous to that employed by the 
Registrar-General in his Annual Summaries in obtaining 
factors of correction by means of which corrected death-rates 
are calculated.” 

The first portion of this method is shown in the following 
example : 


Beiucshire, 1901 


Wives aged 

No. of 
Wives 

Fertility-rate per 

100 Wives at each 
age-period 
Sweden 

Calculated 

No . oi Births 

15-20 

139 

SI-8 

72-003 

20-35 

2,671 

4 S-I 

1 , 204 ‘ 62 I 

25 - 3 ° 

6,07,) 

37-5 

3,277750 

30-3S 

7.30s 

31*2 

2,279-160 

35-4° 

7.063 

25-0 

1,765-750 

40-45 

6,407 

I4’2 

909-794 


29,659 


8.599-077 


„ ,1- ... Calculated births X 1,000 

Standard fertility-rate = jrf j — = 3-- — — ■ 

■' No. of wives aged 15-45 


8,509.077 . 

29,659 


=286'9. 


Standaid fertility-rate of England and Wales (1901) similarly calculated = 

298'SS- 

Standard rate of England and Wales _ 

Standard rate of Berkshire 


Factor of correction = 


298'55 

286-9 


= I -0406. 


The standard fertility-rates for Berkshire and England givpn 
above give the total fertility of the wives of child-bearing ages in 
these two communities, on the supposition that the fertility-rates 
of these two populations were the same at each age-period as obtained 
in Sweden in 1891, the Swedish population representing a fairly 
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noimal population. The standard fertility-rate does not therefore 
represent any fact, but merely serves as a measure of the favourable 
or unfavourable constitution of the population of a given community 
for furnishing a high fertility-rate. If a large proportion of the 
wives are young, the standard rate is high ; if only a comparatively 
small proportion, it is low. In the above example, the wives of 
Berkshire were somewhat less favourably aged for child-bearing 
than those of England and Wales as a whole. The Berkshire 
recorded fertility-rate (i.c. the number of legitimate births per 1,000 
wives aged 15-45) must accordingly be increased in proportion to 
the difference between the two standard rates, in order to render 
Berkshire comparable with England and Wales. 

As the standaid fertility-rate is merely used as a measure of 
favourable or unfavourable age distribution, and as the same measure 
is applied to^l the populations compared, any convenient fertility- 
rates may be employed, so long as they correctly represent the differ- 
ences in fertility between the various age-periods. If in the above 
example the Swedish rates used were increased or decreased in any 
given proportion the lesulting factor of correction would be unchanged, 
so long as the relation between the different rates remained unaltered.^ 

The authors thus realized that the 1891 Swedish or any other 
fertility rates offer a gauge for the measurement of the fertility, 
in England only “ so long as they correctly represent the 
differences in fertility between the various age-periods.” 
But they assumed that this was so, i.e. that the differences 
between the quinquennial fertility rates in England (1901) 
were the same as the differences in Sweden (1891), and this 
assumption was erroneous. The table on page 140 supplements 
Newsholme and Stevenson’s table for Berkshire by showing 
the " calculated number of births ” for England if the 1891 
fertility rates of Sweden are applied, and the “ calculated 
number of births ” for Berkshire and for England if the 1901 
fertility rates of New South Wales are applied. 

It appears that if the fertility rates of New South Wales are 
used as a standard, the “factor of correction” is i'0555 as 
against 1-0406 if the Swedish rates are used. The difference 
is not great, but by no means negligible, and it was rather 
a mistake that Newsholme and Stevenson took the Swedish 
rates instead of the New South Wales rates from McLean’s 
article, since the New South Wales rates probably reflected 
‘ ^ Ibid., pp. 178-179. 
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conditions in England more accurately. As will be seen 
from our table, the application of the Swedish rates to the 
English census figures leads to a “ calculated number of births ” 
of 1,135,687, while the application of the New South Wales 
rates yields 866,188. The actual number of legitimate births 


Wives aged 

No. of 
Wives 

Calculated No. of Binras 

Standard : 
Sweden 

Standard : 

New South Wales 

England 

England 

Beiksliire 

England 

15-20 

25,392 

i 3 .iS 3 ‘r 

78-3 

14,295-7 

20-25 

447,885 

201,996-1 

1,060-4 

177,810-4 

25-30 

867,718 

325 , 394'3 

i,Si6-i 

259 . 447-6 

30-35 

913,304 

284,950 9 

1,658-2 

207,320-0 

35 - 4 ° 

834,657 

208,664-2 

1,221*9 

t 44 , 395'7 

40-45 

714.986 

101,538-0 

563-8 

62,918-8 


3,803,942 

1,135,686-6 

6,398-7 

866,188-2 


„ 6,3o8'7X 1,000 

Standard fertility late of Berkshire= — ^ p =2i5’74. 

29,659 

_ ...... 1 I 866, i88’2 X 1,000 

Standard fertility rate of England 5 =227'7i. 

3,803,942 

S '!!*?’*/ 1 

Factor of correction .... =— 7-7-: =i’ 0555 , 

21574 

in England in 1901 was 893,608. The recorded legitimate 
fertility rate was 235 ; the “ standard fertility rate ” derived 
from the New South Wales rates was 228 ; but the “ standard 
fertility rate ” derived from the Swedish rates was 299. 
Fertility in Sweden, 1891, was obviously too high as to 
provide an adequate standard for measuring differential 
fertility in England, 1901. 

(2) The next step in Newsholme and Stevenson’s analysis is 
to point out an essential difference which they think exists 
between McLean’s and their own standard fertility rates : 

McLean, in the already mentioned paper, employed standard 
fertility-rates calculated as shown above ; and his comparisons are 
therefore restricted to comparisons of the same commuirity at different 
times, and can only be applied very indirectly to the task of comparing 
different communities 
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By calculating conecLed fcitilily- rates dillcrcnt communities can 
be made directly comparable. Thus, m the example ol Beik.shiie, 
igoi, taken before, 

Calculated number of biiths (as before) =8, sog-oyy. 

Factor of correction =1-0406. 

„ , , r births X 1,000 . „ , t • 

Recorded fertility-rate = -^ ; in Berkshire in 1903 

wives aged 15-45 

=319-7. 

Corrected fertility-rate =219-7 X 1-0406=338-6.’^ 


McLean had shown that if the 1891 quinquennial fertility 
rates of Sweden had prevailed both in Victoria and New South 
Wales in 1871 and 1901, the number of legitimate births per 
1,000 married women between 15 and 45 years would have been 
in the two colonies in 1871 : 303-6 and 321-9 ; in 1901 : 
291-2 and 303-2. Newsholme and Stevenson show that if the 
1891 quinquennial fertility rates of Sweden had prevailed all 
over England and Wales in 1901 the number of legitimate 
births per 1,000 married women between 15 and 45 years 
would have been 298-55 in England and 286-9 in Berkshire. 
If, then, the Swedish rates are accepted as an adequate standard, 
McLean’s fertility rates for Victoria and New South Wales 
offered the opportunity of comparing the fertility of different 
communities at the same or different times, while Newsholme 
and Stevenson’s fertility rates for England and Berkshire, etc., 
offered merely the opportunity of comparing the fertility rates 
of different communities at the same time. They were, 
therefore, mistaken in stating that their rates could be made 
directly comparable for different communities, while McLean’s] 
comparisons are “ restricted to comparisons of the same 
community at different times and can only be applied very 
indirectly to the task of comparing different communities.” 
Newsholme and Stevenson make the 1901 general legitimate 
fertility rate of Berkshire (219-7 bLtbs per 1,000 married 
women) “ strictly comparable ” with that of England or other 

communities by multiplying this rate by would 


not have been a more complicated task to make the 1901 


’ Ne-wsholme and Stevenson, p. 180. If they had used the Ne-w South 
Wales rates their corrected fertility rate for Berkshire, 1903, would have 
been 319-7 X 1-0555=331 9. 
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general legitimate fertility rate of Victoria (zzg-o) “ strictly 
comparable ” with that of New South Wales or other 

communities by multiplying this rale by . 

( 3 ) The authors finally proceed from “ corrected fertility 
rates ” to “ standard birth rates.” 


Such corrected fertility-rates for different communities are strictly 
comparable. There are, however, several objections to them. The 
method of statement is unfamiliar. It is necessary to refer to the 
census figures relating to wives aged 15-45 for oach population before 
the fertility-rate can be calculated, whereas the total population for 
each community is accessible without reference to census returns. 
The most important objection is that the fertility of the population 
as a whole depends not merely upon the ages of its married women, 
but also upon their number. For these reasons it is desirable to 
obtain a corrected birth-rate w'hich gives the corrected number of 
legitimate births in terms of the entire population, and which will 
thus be similar to, though more accurate than, the familiar crude 
birth-rate. Such a birth-rate, if truly corrected, will include com- 
pensation for, I St, the ages, and, and, the number of the wives 
capable of child-bearing. This compensation could be effected in 
the example of Berkshire taken before by (i) multiplying its crude 
birth-rate by the factor 1-0406, which would compensate for 4 he 
higher average age of the Berkshire wives ; and then (2) multiplying 

this result by another factor to remove the handicap due to its 

104-6 

containing only 104-6 wives aged 15-4S per 1,000 of its population, as 
compared with ii6-g in England and Wales^ 

The same result is obtained more easily in one stage by the following 
method, in which standard birth-rates instead of standard fertility- 
rates are calculated -. 

Berkshire, 1901 

Calculated no. of births (as before) =8,509-077. 

Total population at census =283,531. 

8,509-077X1000 


Standard birth-rate 

’ 383,531 

Similarly standard birth-rate of England and Wales 

34-91 


Factor of correction 


=^1^^=1-1633. 


30-01 

Recorded legitimate birth-rate of Berkshire in 1902 
Corrected „ ' ■ „ 


=30-01. 

= 34 - 91 . 


=23-78. 

=26-50. 



FERTILITY: VITAL AND CENSUS STATISTICS 143 

The standard birth-rates take into account both the ages and the 
relative number of the wives, and the resulting factor therefore 
corrects for both,^ 

Newsholme and Stevenson themselves raise three objections 
to their corrected fertility rates : 

{a) “ The statement of the number of legitimate births per 
1,000 of the number of married women aged 15 to 45 , . . 
has been seldom employed.” 2 This “ method of statement is 
unfamiliar.” But Newsholme and Stevenson were here 
mistaken. The statement of the number of legitimate births 
per 1,000 of the number of married women at child-bearing 
age was at the time they wrote the most common method of 
measuring legitimate fertility, and was universally employed 
as such. 2 

{b) “ It is necessary to refer to the census figures relating 
to wives aged 15-45 for each population before the fertility- 
rate can be calculated, whereas the total population for each 
community is accessible without reference to census returns.” 
But the “ standard birth rate ” which they propose as a sub- 
stitute likewise necessitates the calculation of the births on the 
basis of the age composition of the wives between 15 and 45 
years. 

(c) “ The fertility of the population as a whole depends not 
merely upon the ages of its married women, but also upon their 

^ Newsholme and Stevenson, pjj. 180-181. If the New South Wales 
rates had been applied instead of the Swedish rates the results would have 


been as follows ; 

Standard birth rate of Berkshire Z2'S7 

„ „ ,, England and Wales 26’63 

Factor of correction i'l8o 

Recorded legitimate birth rate of Berkshire in igoz , . . 22-78 

Corrected „ ,, „ . 26-88 


The excess of the " standard birth rate ” for England over that of Berkshire, 
and consequently also the .excess of the “ corrected legitimate birth 
rate ” of Berkshire over its recorded legitimate birth rate, therefore, is 18-0 
per cent, if the New South Wales rates are applied and 16-3 per cent if the 
Swedish rates are applied. 

® Jbid., p. 176. 

“ See, for instance, Raseri, Enrico, Les nalssances en rapport avec 
rSge des parents,” Bulletin de Vinstitut international de statisiique (1S97), 
X. 3, p. 95 ; “ La natality legitime d'une population est d’ordinaire calcul 6 e 
par les demographes, en rapportant le chiffre des n6s legitimes k 1,000 
femmes marines aptes, par leur Sge, a la ftcondation,” 
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number.” They, then, lake account of the number of married 
women by relating to the total population the number of 
legitimate births, which would have obtained, for instance, in 
Berkshire, 1901, if the 1891 quinquennial fertility rates for 
Sweden had prevailed. This ratio they call the “ standard 
birth rate ” for Berkshire, and compare it with a similarly 
computed “ standard birth rate ” for England and other 
communities. They finally divide the “ standard birth rate ” 
of England and Wales by the standard birth rate of Berkshire, 
call the quotient the “ factor of correction,” and multiply the 
recorded legitimate birth rale of Berkshire, i.e. the number of 
legitimate births per 1,000 inhabitants, by the “ factor of 
correction ” in order to find the “ corrected legitimate birth 
rate ” of Berkshire. 

But what do their “standard birth rates ” and their 
“ corrected legitimate birth rate ” mean ? The “ standard 
birth rate ” for Berkshire means that if the 1891 quinquennial 
legitimate fertility rates of Sweden had obtained in Berkshire, 
1901, there would have been 30-01 legitimate births per 1,000 
inhabitants in Berkshire. The “ standard birth rate ” for 
England means that if the 1891 quinquennial legitimate fertility 
rates of Sweden had prevailed in England in 1901, there would 
have been 34-91 legitimate births per 1,000 inhabitants, i.e. 
16-33 more than in Berkshire, 

The “ corrected legitimate birth rate ” of England is by 
definition identical with her crude legitimate birth rate. The 
“ corrected legitimate birth rate ” of Berkshire means that in 
order to make the actual legitimate birth rate of Berkshire 
comparable with that of England it should be raised by as much 
as the legitimate birth rate of England would have exceeded the 
legitimate birth rate of Berkshire, provided that the 1891 
quinquennial legitimate fertility rates for Sweden had prevailed 
in both communities. 

The choice of the term “ standard birth rate ” was certainly 
misleading since, contrary to the crude birth rate, the “ standard 
birth rate ” did not take into account the illegitimate births. 
The substitution of the legitimate birth rate for the legitimate 
fertility rate was a mistake, not only because the ratio of 
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legitimate births to the total population is an “ unfamiliar ” 
statement, but also because it is much less instructive. 

Newsholme and Stevenson claim that their “ corrected 
fertility rates for different communities are strictly comparable.” 
Their comparability is not actually greater than that of the crude 
fertility rates which they are meant to replace. Since the 
“ standard birth rates ” and the “ corrected legitimate birth 
rates ” are computed by using the ratio of the “ coi'rected ” 
to the crude fertility rates, their comparability is likewise 
inadequate. 

In a paper read in December, 1905, to the Royal Statistical 
Society, Newsholme and Stevenson enlarged their scheme by 
including also the illegitimate births. But, apart from this 
correction, they followed exactly the same method as in their 
former article. 1 When Stevenson succeeded Ogle as vital 
statistician of the General Register Office, he introduced the 
same method in the official English statistics. ^ But we are 
not aware that this method has been used anywhere else, 


^ See “ The Decline of Human Fertility in the Uniletl Kingdom and 
Other Countries as shown by Corrected Dirth-Riites,” Journal of the Royal 
Statistical Society, vol. Ixix, year 1906, pp. 34-87. The discussion of their 
paper, and a paper by Yule, was opened by ihe Government Statistician of 
New South Wales, Coghlan, who at that time was rightly considered 
the greatest British authority on fertility statistics . Coghlan said "he had 
been a somewhat voluminous writer on this question, and in Australia it 
was possible to write with some confidence on all branches of vital statistics, 
as they had had the good fortune of having proper registration offices, 
from the records of which much information could be gleaned. One 
thing which these papers brought out above all others, was the absolute 
necessity of doing something to improve the English vital statistics. It 
seemed very curious that the Royal Statistical Society, which was known 
all over the world for the good work it had done and was doing, should have 
so little influence in improving the census in England and the registration 
of births, deaths and marriages. The defects of the papers they had heard 
read chiefly arose fiom the defects of the British registration returns. . . .” 
(See ibid., p. 133.) “ Dr. Newsholme, in replying for Dr. Stevenson and 
himself, first referred to Mr. Coghlan ’s detailed criticism. He could not 
agree with his disparagement of the official English vital statistics. Any 
incompleteness in them was owing to want of funds, and as far as the data 
went they were extremely complete and accurate.” (See ibid., p . 144.) But 
Coghlan had not discussed the reasons for the deficiencies of the English 
vital statistics (such as the lack of information on mother’s age at birth) and 
had not denied that the data as far as they went were complete and 
accurate. 

^ See Supplement to the Seventy-Fifth Annual Report, Vart III, pp. xviii- 
xxiv, London, 1919. 
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and it was abandoned also by the General Register Office 
after the Census of 1921. 

Derimtion of Fertility Rates frmfi the Census of igzi . — 
The Registrar-General’s report for 1932 contains a table 1 “in 
which an attempt, for the first time in the course of these official 
reports, has been made to classify the births, according to the 
mother’s age and thereby gain some evidence of the varying 
intensity of fertility at different age periods of the mother.” 2 


Table 41. — Feetii-ity Rates by Age or Mother, England, 192X. 


Age Last Birthday 

Legitimate Births per i 
1,000 Married Women 

Illegitimate Births per 
1,000 Spinsters and 
Widows 

IS- 

447 

7-65 

20- 

359 

IS-I 4 

3 S- 

268 

8-71 

30- 

197 

078 

3 S- 

131 

— 

40-45 

32 



The Registrar- General states : 

The classification is not a direct one, that is to say the information 
relating to the several births has not been obtained from what might 
be expected to be the natural source of such information, the birth 
register itself ; the system of birth registration in this country, which 
lias been retained in its present form from the date of its inception, 
nearly go years ago, is quite inadequate for the purpose ; beyond 
the bare identification of the mother in the birth record, no particulars 
are available as to her age, the date of her marriage, the number of 
existing children, and other information all of which is essential for an 
accurate and continuous examination of the changes in fertility' from 
time to time. 

In respect of legitimate children and therefore legitimate fertility, 
however, it has been found possible to make use of some of the material 
provided by the igai Census. One of the questions on the Census 
schedule asked, in respect of each married man, the number and 
ages of all his living children and step-children under the age of iG, 
and where the man was enumerated on the same schedule as his 
wife, which was the case with about 93 per cent of the husbands, 

* Table LXXrV, reproduced here as Table 41. 

“ See The Registrar-GeneraVs Statistical Reviecv of England and Wales for 
the Year igaa, Text, p, 137, 
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the replies enabled children of all ages under 16 to be related to their 
mother, the latter being also fully described on the schedule. From 
the information so obtained the ratio 

Number of children under i year of age 
Total number of married women 

was formed for various ages of wives, and this, in view of the fact 
that children less than a year old represent survivors of the births 
which occurred in the 12 months immediately preceding the date of 
the Census, has been adopted as the basis of the fertility curve in 
respect of married women at ages one-half year less than at date 
of enumeration. The ratios were modified by a constant factor, so 
that when multiplied by the total married women enumerated at the 
several ages, the products should aggregate to the number of legitimate 
births registered in the calendar year 1921 ; the final ratios are 
shown in Table LXXIV, and the most cursory glance at the figures 
reveals the enormous difference in the incidence of fertility at the 
extreme ages there shown. Below age so the chance of a married 
woman having a child within a year is shown to be nearly between 
ages as and 39 the chance has diminished by so per cent to 
approximately J, ten years later it is little more than one-eighth, 
while in the oldest group shown, viz. 40-45, it is but 3 per cent, 
or about one-fourteenth of that shown for the youngest age group. 
When a change in the proportion of married women in one group 
may thus have att effect upon ensuing fertility fourteen times as 
great as an identical change in another group, the importance of age 
distribution of the potential mothers is at once manifest, and it must 
clearly be taken into consideration in a comparative analysis extending 
over several decades. 

Similar fertility curves are not available for earlier census years, 
but an integral comparison with 1931 is shown in Table LXXV for 
each Census year back to 1871, and is contrasted in that table with 
the more familiar and more approximate comparisons given by the 
cruder birth-rates, whether calculated per 1,000 total population or 
per 1,000 married women between ages 13 and 43. The new com- 
parisons have been obtained by multiplying the fertility rates at ages 
in Table LXXIV by the numbers of married women exposed to 
risk at these ages at the several censuses, thereby providing an 
“ expected ” or standard number of births — the number which 
would have occurred had the 1931 fertility rates been operating — and 
with the numbers so obtained are compared the actual numbers 
registered. Thus, in 1871, 1,504 legitimate births were recorded 
for every 1,000 that would have occurred under existing fertility 
rates, the present rates being in the aggregate only two-thirds of 
what they were 50 years ago. From that time the rates diminished 
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steadily and progressively as shown by the comparative figures, 
■which are 1,481, 1,382, 1,250, and 1,102 at successive ten-year 
intervals between 1881 and 1911. A noteworthy and somewhat 
unexpected feature brought out in Table LXXV is that both for the 
legitimate and illegitimate birth comparisons, the crude birth-rates 
based upon the total population have in the period under jeview 
provided a better index to the changes in fertility than -what has 
always been assumed to be a better method of compaiison, that which 
relates the births to the married or single women of child-bearing 
ages alone. The effect of the changes in the proportion of these 
women in the total population has been partially neutralized by their 
increase in age and the elimination of one of the variables only has 
worsened rather than improved the comparisons. 

A reservation should, perhaps, be added in regard to the basic 
fertility rates derived from the Census data. As stated above, the 
children enumerated as belonging to the several classes of married 
women included step-childi-exi and possibly adopted children, and 
these in the present analysis will have been related to married women 
of a possibly different age constitution from that of their own natural 
mothers. Again, the children under one year of age at the date of the 
Census will have been on average about six months old, and will 
accordingly only represent that portion of the births of the preceding 
year which survived the compaiatively high mortality operating 
in the first months of life, while further the married women for 
whom the facts were forthcoming represent only a sample, though 
a very large one, of the total married women of the several ages 
in the whole population. Altogether, it is believed that these defects 
are not important, and that the final modification of the rates by 
means of the constant factor referred to succeeds in providing a 
substantially accurate picture of the 1921 incidence of fertility among 
married women. ^ 

It will have been observed from Tables LXXIV and LXXV 
that ... an attempt has been made to allow for the age incidence 
of the potential mothers in respect of illegitimate as well as legitimate 
births. The age factors adopted and shown in Table LXXIV have, 
however, no foundation in either the Census or Registration Records 
available in this department. At the Census the question of illegiti- 
macy was, on grounds of public policy, carefully avoided both in 
the printed schedules and in all personal communication with those 
responsible for filling them up, and as regards birth registration 
while the fact of illegitimacy is known, the age of the mother remains, 
in common with all birth registrations in this country, unrecorded 
and unknown. The rates adopted have, therefore, in the absence 
of any better authority, been based on those used by the Government 

Ibid,, pp. 137-140, 
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Ratio of actual births to those -which -would have 
occurred had the 1921 age rates (Table LXXIVQ been 

operating ^,527 i,4go 1,3^6 1,238 i,og5 1,000 
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Actuary and the Ministry of Health in the assessment of ihe matetnily 
risk and benefit to unrnarried women for the ptupose of National 
I-Iealth Insurance, The rates were adopted on the advice of an 
influential actuarial committee, and serve in the piescnt connection 
to complete the tables on the lines followed and aheady desciibed 
for married women. The Table LXXIV uUes were obtained 
from the basic rates by constant factor modification so as to produce, 
when multiplied by the appropiiate numbeis of single and widowed 
women, the number of illegitimate births rcgisteied in the calendar 
year ipai, and the compaiative figuies deiived therefrom in Table 
LXXV may probably be accepted as an improvement upon the 
crude rate comparisons shown in the same table.’ 

In judging the merits of the fertility rates used in this 
investigation one must distinguish between the legitimate and 
the illegitimate fertility rates. 

The basic data for the computation of the legitimate fertility 
rates were given in the Census Report. They read as follows : ^ 
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year of age and that on the other hand the census figures include 
the illegitimate children, it may be said that the 702,513 
children covered by this investigation comprise nearly 90 per 
cent of all legitimate children under one living in England on 
the Census day. So far as completeness is concerned the 
figures may, therefore, be considered fairly representative 
for conditions at mid-year 1 921.1 Tiie inclusion of “ step- 
children and possibly adopted children,” which is responsible 
for the large number of married women over 50 years with 
children under one year, is doubtless a disturbing factor. But 
it probably does not seriously affect the results for the younger 
age groups, although it shows what sources of error one has to 
confront if one attempts to derive fertility from a census instead 
of data on mothers age at birth secured through birth registration. 

The ratios of children under one year to wives were “ adopted 
as the basis of the fertility curve in respect of married women 
at ages one-half year less than at date of enumeration.” A 
comparison of the rates thus obtained with the rates given in the 
Census Report shows what would have to be expeeted for years 
15 to 39 ; a noticeable increase for the age group 15 to 19, a 
slight increase for the age group 20 to 24, and a slight reduction 
for the age groups 25 to 39. But the reduction of the rate of 
age 40 to 44 from 62 to 33 is most surprising, and in view of the 
lack of any explanation cannot be accepted as justified. The 
Registrar- General himself was startled by the small fertility 
rate he had obtained for this group, and we do not know of any 
case where the difference of the fertility rates for ages 35 to 39 
and 40 to 44 is nearly as large. One probably would come 
nearer to the truth by reducing the rates for all age groups from 
15 to 39 by about 4 per cent and raising the rates for 40 to 44 
from 32 to about 62.^ 

^ It should, of course, be borne in mind that the age composition of 
mothers of children under one cannot be considered normal in view of 
the extraoi'dinarily large number of mariiages in the fiist post-war years. 

° The rates would then read : 

439 343 257 189 126 62 

instead of 447 359 268 197 131 33 

It may he mentioned incidentally that the correspondmg rates for 
Sweden, 1921-1925, were : 

602 355 242 178 130 66 

10 
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While the legitimate fertility rates, apart from that used 
for age group 40 to 44, possibly come near the truth, the 
illegitimate fertility rates “ adopted on the advice of an 
influential actuarial committee ” are evidently wrong. The 
38,618 illegitimate births have been distributed according to 
the ages of mothers in the following manner ; 


Years of Age 

Unmarried 

Women 

Births 

1 

Fertility Rate 

iS-iQ 

1,744,086 

13.343 

7-65 

aO-24 

1,243,278 

699.304 

18,825 

tS'i4 

25-29 

6,091 

8-71 

30-34 

460,111 

359 

0-78 

3S-39 

382,626 

— 

— 

40-44 

343.012 




It is impossible that the number of illegitimate births to 
mothers under 20 should have been more than twice as large as 
the number of illegitimate births to mothers over 25, and it is 
obvious that the proportion of births to mothers over 30 cannot 
have been less than 1 per cent of all illegitimate births. Table 
4a shows the distribution of illegitimate births by age of 


Table 42,. — Illegitimate Bikths by Age of Mothers. 
(Per cent.) 


Country 

Period 

Under 

20 

20 to 24 

35 to 29 




England 

1931 

54-6 

4 S -7 

I 5 -S 

0-9 

K9I 


Denmark ' 

1921-1925 

26-2 

43-6 

i6-6 

77 

4'2 

17 

France “ 

:93i 

20'7 

3S'7 

2 I’D 

12-8 

7'3 

S'5 

Saxony “ 

1921-1925 

32'3 

52-0 

157 

6*3 

3-0 

o-g 

Spain * 

1932-1925 

12-6 

38-5 

23-6 

13-4 

8-1 

3'8 

Svceden “ 

1931-1935 

19-9 

43'3 

19-5 

9-2 

5-6 

3-5 


^ See Staiistisk Tabelvaerlz, Fifth Series, Letter A, No. 17, p. 35*. 

“ See Statistique dii mouvemmt de la population., 1920-1934, p. Ixix. 

^ Computed from Zeitschrift des Sdchsischen Statistischen Lartdesamts , 

J93i,p,54. 

* Computed from Movimiento de la Pohlacidn de Espafia, 1921-1923, 
pp. 126, 266 ; idem, 1924-1926, pp. 6, 244. 

® Confinements ; computed from BefolkningsrSrelsett Aren 1924-1925, 
P- 4 - 
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motheirs for various countries. It also shows that for the 
measurement of fertility the advice of an influential actuarial 
committee is no adequate substitute for proper birth 
registration. 

Having ascertained the quinquennial fertility rates for 1921, 
the Registrar- General computes for each census year back to 
1871 the “ ratio of actual births to those which would have 
occurred had the 1921 age rates been operating,” and contrasts 
the decline in this ratio with the decline of “ the cruder birth 
rates ” calculated by relating the number of births either to the 
total population or to the number of women between ages 15 
and 45. Fie concludes : “ A noteworthy and somewhat 

unexpected feature ... is that both for the legitimate and 
illegitimate birth comparisons, the crude birth-rates based upon 
the total population have in the period under review provided a 
better index to the changes in fertility than what has always 
been assumed to be a better method of comparison, that which 
relates the births to the married or single women of child- 
bearing ages alone.” He has since published the results of a 
similar computation in every single year, and has published in 
every single year literally the same conclusion. 

But can the quinquennial fertility rates for 1921 — presuming 
even they were correct for 1921 — ^be used for ascertaining the 
trend of fertility in England for the last sixty years ? This 
would evidently be the case if the quinquennial fertility rates 
had been proportionally the same all the time ; but in all 
countries where fertility has decreased it has decreased very 
little for the youngest age groups and very much for the older 
age groups. The computation carried out by the Registrar- 
General for the sixty-year period would also lead to accurate 
results if the changes in the quinquennial fertility rates would 
have been such as to outbalance the changes in the proportion 
of the rates and the simultaneous changes in the age com- 
position of the married and of the unmarried women. This, 
however, is' most unlikely. If, therefore, the decline in 
legitimate and illegitimate fertility, measured by the ratio of the 
actual legitimate or illegitimate births to those which would 
have occurred had the 1921 quinquennial fertility rates been 
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operating, differs more from the decline measured by the general 
legitimate and illegitimate fertility rates than from the decline 
of the crude legitimate and illegitimate birth rates, this should 
not be taken as a proof that the crude birth rates have provided a 
better index to the changes in fertility than the general fertility 
rates, but rather that the new ratio computed by the Registrar- 
General is a worse index to the changes in fertility than the 
general fertility rates. 

The data given by the Registrar-General in the third section 
of Table LXXV are of special interest, since they can be 
contrasted with the gross reproduction rate. The Registrar- 
General has found for 1870-1872 as “ ratio of actual births to 
those which would have oceurred had the 1921 age rates been 
operating,” 1,527 : 1,000. The method through which he 
arrived at this result is shown in Table 43. 


Table 43. — Births 1870-1873 with Legitimate and Illegitimate 
Fertility Rates, 1921, England. 


Years 
of Age 

Married 

Women, 

1871 

(il 

Leg. 

Fer- 

tility 

Rates, 

1921 

(2) 

Computed 

Births 

( 3 l 

Unmnincd 

Women, 

1871 

( 4 ) 

Illeg. 

Feitility 

Rntc.s, 

1921 

(S) 

Com- 

puted 

Illeg. 

Baths 

(6) 

Computed 

Total 

Births 

( 7 ) 

iS-ig 

34.573 

447 

15,454 

1,075,281 

765 

8 , 27.6 

23,680 

a 0-2 4 

361.317 

359 

129,713 

684,074 

IS'H 

10,357 

140,070 

25-29 

584.733 

268 

I 56, 708 

351,462 

8-71 

3,061 

159.769 

30-34 

598,343 

IQ 7 

1 17,874 

221.899 

0*78 

173 

118,047 

35-39 

536,598 

I 3 t 

70,294 

179.417 

— 

— 

70,294 

40-44 

485,204 

32 

15,527 

143*201 

— 

— 

15.527 

Total 

2,600,768 

■— 

505,570 

2.655,334 

— 

21,817 

527,387 


If the legitimate and the illegitimate fertility rates of 1921 
had been operating in 1870-1872, the average number of 
births in 1870-1872 would have been 527,387. Since the 
actual average number of births in 1870-1872 was 805,374, 
the ratio was 1,527 ; 1,000. The ratio of the crude birth rate, 
1870-1872, to the crude birth rate, 1921, was 1,576 : 1,000. 
The Registrar- General does not show the trend of the general 
fertility rate (total birth rate per 1,000 women 15 to 45). The 
general fertility rate was i53'2 in 1870-1872 as against Sp-h in 
1921. The ratio of the general fertility rate, 1870-1872, to the 
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general fertility rate, 19^1, then, was 1,709 : 1,000. It is not 
particularly surprising that the drop of the general fertility 
rate was much larger in those 50 years than the drop of the 
crude birth rate. It is what one would have expected in view 
of the increasing proportion of women at child-bearing age. 
But it is certainly surprising that the new ratio computed by 
the Registrar- General shows an even smaller drop than the 
crude birth rate. Can fertility actually have fallen so little as 
the new ratio indicates ? 


Table 44. — Births and Fertihiv Rates, England, 1931. 


Yeais 
of Age 

Married 

Women 

Leg. 

Fcirf- 

tiJity 

Hate 

Leg. 

Births 

Un- 

married 

Women 

lUcg. 

Fei- 

tihty 

Rate 

Illeg. 

Birtns 

Total 

Women 

Total 

Births 

Fertility 

Rates 

1 

aiii+S 

4 S 0 > 78 g 

020,980 

1,059.538 

1,089,287 

1,035,109 

447 

m 

197 

3a 

13.919 

165,031 

246,774 

208,087 

142,668 

33,117 

1,744,086 

i, 243>278 

609,304 

460,111 

382,626 

343,012 

7-65 
15 14 
871 

0 78 

13,343 

18,^25 

6,091 

359 

1 , 775 , 5)1 

1,703,007 

1,020,290 

1.471,913 

1,378,121 

27,262 

183,856 

252,865 

209,046 

142,608 

33.117 

15 3 & 
107 96 
156 09 
137 53 
go 92 

24 03 

Total 

4 .S 9 S, 8 s., 

— 

810,196 

4,872,417 

— 

38.618 



537 89 


The last column of Table 44 shows the fertility rates of all 
women at child-bearing age derived from the legitimate and 
illegitimate fertility rates as ascertained by the Registrar- 
General for 1921. From those rates total fertility appears to 
have been 2,689, while the gross reproduction rate was 1-311. 
If those rates had operated in 1870-1872 the number of 
births would have been 473,341. Since there actually occurred 
805,374 births, the ratio of actual births to those which would 
have occurred had the 1921 rates been prevailing would have 
been 1,701 : 1,000. Total fertility would have been 4,576, 
and the gross reproduction rate would have been 2-244 or 1-711 
as high as in 1920-1922. 

According to the Registrar-General’s computation the actual 
average number of births in 1870-1872 would have been 527,387 
if the legitimate and the illegitimate fertility rates of 1921 had 
been operating. The fertility rates derived from this number of 
births (by dividing col. (7) by cols. (i)-|-(4) of Table 43) 
yield a total fertility of 2,964. The number of 527,387 births, 
as has been shown, must be multiplied by 1-527 in order to 
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obtain the actual number of 805,374 births. If total fertility 
is raised in the same proportion it would appear to be 4,526, 
while the gross reproduction rate would be 2'22o, f.e. 1-693 
times as high as in 1921. 

But it is possible, of course, that fertility rates may have been 
quite different. If we assume that quinquennial fertility 
rates like those of Finland, 1871-1875, which show a rather low 
fertility for the younger age groups and a high fertility for the 
oldest age groups had been operating in England, 1870-1873, 
total fertility in England would have been 4,795, and the gross 
reproduction rate 2’352, i.e. i‘793 times as high as in 1921. It 
would be easy, on the other hand, to construct a scale of fertility 
rates which actually would lead to a gross reproduction rate for 
England, 1870-1872, only 1-5^7 times as high as that for 1921. 
But we suppose that the student by this time will be convinced 
that the choice of fertility rates for a period 50 years back is so 
arbitrary that the results obtained are most unsafe and that 
there is no justification whatsoever for considering results thus 
obtained a means of testing results through a less arbitrary 
method, even if this method like that underlying the general 
fertility rate is open to objections, 

7. Gkoss Reproduction Rate of Married Women 

The gross reproduction rate indicates how many girls are 
born to a woman passing through child-bearing age. Thus 
the gross reproduction rate for Denmark, 1926-1930, was 
i!‘i6s. The number of girls born to 1,000 women passing 
through child-bearing, according to fertility in Denmark, 1926- 
1930, therefore, was 1,165. Part of those girls were illegi- 
timately born. In order to ascertain how many of tlie 1,165 
girls were legitimate and how many were illegitimate, it suffices 
to compute the gross reproduction rate for legitimate and for 
illegitimate births separately. Table 45 shows in coL (i) the 
females at child-bearing age by quinquennial age groups ; 
in cols. (2), (3) and (4) the illegitimate, the legitimate, and 
the total female births by quinquennial age groups ; in cols. 
(S)) (6)) an.d (7) the fertility rates computed by relating the 
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Table 45. — FmTiLirY Raexs uy LnciriMAcv in Dinmark, 
1926-1930. 


Yeais 
of Age 

Female 

Population 

(!) 

Yeaily Female Biiths 

Feitility Rates 

Illeg. 

(2) 

Leg. 

(3) 

Hi 



Total 

( 7 ) 

iS-ii) 

167,000 

1,018 

811 

1,829 

6 I 

49 

II*Q 

20-24 

158,400 

1.538 

6,746 

8,284 

9 7 

426 

S 3’3 

as-39 

148,200 

565 

9.130 

9.69s 

3 '8 

61 6 

65'4 

30--34 

13S1SOO 

2 S 9 

6,927 

7,186 

I 9 

SI I 

S 3'0 

3 S -39 

120,200 

I 3 S 

4,110 

4,24s 

I I 

343 

35 3 

40-44 

111,000 

45 

1.576 

1,621 

04 

14 2 

14 6 

4 S -49 

99,000 

4 

135 

139 

0 0 

1 4 

1 4 

Total . 

939.300 

3.564 

29.435 

32,999 

23 0 

210*0 

233 0 


legitimate, the illegitimate, and the total female births to the 
female population at the respective age groups. (Col. (7) is, 
of course, equal to the sum of cols. (5) and (6).) If the totals 
for cols. (5), (6), and (7) are multiplied by five, it appears that 
of the 1,165 born to 1,000 women passing through child- 
bearing age, 1,050 were legitimately born and 115 were 
illegitimately born. 

All legitimately born children are the children of women 
who are or have been married. Table 46 shows in cols, (i) 


Table 46. — Gross Reproduction Rate of Maeuild and Not Married 
Females in Denmark, 1926-1930. 


Years 
of Age 

Female Popula- 
tion 

Fertility 

Rates 

Years lived by 
1,000 females 

Girls boine by 
females 

1,000 

Single 

Mamed 

Widowed 

nioR 

Leg 

in 

single 

after 

first 

lllcg 

Leg 

Total 


(I) 

Divorced 

(2) 

(1) 

U) 

state 

(5) 

wedding 

(6) 

(71 

(8) 

(0) 

15-10 

164.150 

2,850 

6 2 

284 6 

4.004 

96 

30 4 

274 

578 

20-34 

113,400 

45,000 

13 6 

149 9 

3.560 

1,438 

48 3 

2T5 5 

263 8 

25-20 

56,750 

9I145O 

10 0 

998 

1.88s 

3.^5 

188 

310 9 

329 7 

30-34 

33 > 3 O 0 

102,200 

96,400 

7 S 

67 8 

1,211 

3,780 


256 8 

269 2 

35-39 

23,Soo 

5 7 

42 6 

082 

4x018 

171 3 

176 9 

40-44 

IQ.SSO 

9X.I50 

3 3 

17 3 

SB4 

4,1 iG 

2 0 

71 2 

73 2 

45-49 

16,100 

82,900 

0 2 

I 6 

833 

4,167 

0 2 

6 8 

7 0 

Total 

427,350 

5II.9SO 

— 

— 

14,261 

20,739 

1147 

1,059 0 

1,1746 


and (a) the single females and the married, widowed, and 
divorced females, at child-bearing age by quinquennial age 
groups ; in cols. (3) and (4) the ratio of illegitimate female 
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births to i ,000 single females and the ratio of legitimate female 
births to 1,000 married, widowed, and divorced females ; 
in cols. (5) and (6) the number of years lived by 1,000 females 
in single state and after the first wedding according to the 
nuptiality table ; t in cols. (7), (8), and (9) the number of 
illegitimate girls, legitimate girls, and all girls borne by 1,000 
females passing through child-bearing age and subject to the 
nuptiality and the fertility of 1926-1930 (col. (7) being the 
product of cols. (3) and (5), col. (8) the product of cols. (4) and 
(6), and col. (9) the sum of cols. (7) and (8)). 

While the gross reproduction rate computed in the usual 
manner, i.e. on the basis of fertility as it was in 1926-1930, but 
without regard to the specific nuptiality of 1926-1930, was 
I'i 65, the gross reproduction rate computed on the basis of 


fertility and nuptiality of 1926-1930 (col. 9) is 1-175. 

1,175 borne by 1,000 females passing through child- 
bearing age, 1,060 are legitimate and 115 are illegitimate 
children. Since, according to the nuptiality table, 837 out of 
1,000 females reaching the age of 50 years had married (wliile 
163 had remained single) the gross reproduction rate of women 
who married (once or oftener), if measured by legitimate births 


only, was ^^=1-267. 


But a considerable part of the 115 illegitimate girls were 
borne, either before, or during, or after marriage, by women 
who had married. The 163 (or exactly 163-44) females who 
do not marry live 35 years X 163-44=5,720 years in child- 
bearing age. Smee the number of years lived in single state 
by 1,000 females of child-bearing age is 14,261 (see Table 46, 
col, 5), the females who married lived 8,541 years in single 


^ A nuptiality table is computed by the same method a.s a life table of 
the female population, the only difference being that the number of single 
females is substituted for the number of all females and the number of first 
marriages for the number of deaths. The number of years lived in single 
stateatthe age of is to 16, i6to xy, etc., years is derived from the number of 
females remaining single at 15, 16, etc., years in the same manner as the 
total number of years lived at the age of is to 16, r6 to 17, etc,, years is derived 
from the total number of females surviving 15, 16, etc., years. The number 
of years lived after the first wedding is found by deducting for each 
quinquennial age group the numher of years lived in single state from the 
total years lived by 1,000 females. 
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state. Assuming that the fertility of single women is the 
same whether they marry subsequently or not and that 
the illegitimate children were all born to single females, the 
proportion of illegitimate girls born to females who married 
later would be 60 per cent. But part of the illegitimate children 
are born to married, widowed, or divorced women. Assuming 
that they constitute 4 per cent of all illegitimate children, 1 
the proportion of illegitimate girls born to females in married, 
widowed, or divorced state would amount to 64 per cent. 
Of the total 115 illegitimate girls, 73 would then be born to 
females who married once or more, and 42 to females who 
never married. The gross reproduction rate of those who 


married woidd then be 


^•133 

0-837 


~i‘355 against 1-175 for all 


women A 


^ See p. 17. 

“ The gross reproduction rate of those who never married would be 

=0-253. Assuming that the 163 women who remained single had 

married at tlie same ages as those who did marry and had displayed exactly 
the same (illegitimate and legitimate) fertility, they would have borne la 
(instead of 4a) illegitimate and 173 legitimate girls, and the gross repro- 
duction rate for all females would have been 1-318 (instead of 1-175). 
But this assumption evidently leads to an overestimate of the effect of 
universal marriage upon the reproduction rate, since the proportion of 
unfecund women probably is larger among those who remain single than 
among those who do marry. 

An approach to universal marriage would thus not have a very strong 
effect upon fertility in a country like Denmark, and the same is true, for 
instance, of England. The effect, however, might be very marked in the 
Free State of Ireland and in Northern Ireland, where the proportion of girls 
who do not marry is large and where at the same time the number of illegi- 
timate children is small. The effect probably would be less conspicuous 
(although stronger than in Denmark) in Sweden, where with a low nuptiality 
the proportion of illegitimate children is very high. It would be negligible 
in countries like France and Germany, where nuptiality is high and the 
proportion of illegitimate children also is rather high. In such countries 
the number of births may increase temporarily if marriages increase, but 
marriages could not be kept permanently on a much higher level than 
heretofore, since, anyway, only a very small proportion of girls remained 
unmarried. 



CHAPTER V 


MEASUREMENT OF MORTALITY 
I. Crude Death Rate 

The most common method of measuring mortality consists in 
relating the number of deaths to the total population. This 
method of computing a death rate has first been used by John 
Graunt (1662) when, on the basis of some population estimates, 
he stated “ that little more then one of 50 dies in the Country, 
wherea.s in London, it seems manifest, that about one in 32 
dies, over and above what dies of the Plague.” ^ Nowadays 
the yearly death rate is usually computed by stating the 
number of deaths per 1,000 of the average population. 

What is the range of the death rate ? Theoretically the 
upper limit is 1,000, but such a rate would mean the extinction 
of a total population within a year. At the time of the Black 
Death (1348), the death rate may have reached several hundred 
in one country or another. In any case, many death rates have 
been recorded which exceeded the highest recorded birth rate. 
It may suffice to mention as an example the 1868 death rate 
of Finland which amounted to 78, and which was due to a 
famine. In 1932, according to the Statistical Year-Book of 
the League of Nations, the death rate varied between 29 in 
Egypt and 8 in New Zealand ; but this computation does not 
include such countries as China, which probably had a higher 
death rate than Egypt. Table 47 gives a survey of the death 
rates for various countries.^ 

In Western and Northern Europe, taken as a whole, the death 
rate (just as the birth rate) was fairly constant from 1841 to 
1885. It was 22-5 in 1841-1845 and 22- 1 in 1881-1885, 

^ Graunt, Raiural and Political Observations, zst ed., p. 69. 

* For the basic data, i e. the mean popuiatron and the number of deaths, 
see Tables I and VI in the Appendix. 
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reaching its maximum (a4‘9) in 1846-1850. In the last 
50 years, however, it showed a steady decrease, interrupted 
only through the World War. By 1911-1914 it had declined 
to i6-6, rose to 19-6 in 1915-1919, was 14-3 in 1930-1933, 
13-3 in 1934-1936, 13-1 in 1927-1930, and 13-6 in i93i-i933- 


2. Life Tables 

The death rate_shows the. p ro portion by wju^b a po pulation 
d ecreaseTtFrough deaths, but it i s not an ad equate measure 
of mortality, since^it is calculated without regard to the sex 
an 3 ~^age composition jif the population. The factor of sex 
composition is eliminated by computing a separate death rate 
for each sex, relating the male deaths to the male population 
and the female deaths to the female population. The factor 
of the age composition is eliminated by computing a lifg 
table. 

The first concept of a life table is to be found in Graunt’s 
Observations (1662). flaving ascertained that in the 20 years, 
1629-1636 and 1647-1658, 229,250 deaths had been registered 
in London, of which 16,384 were caused by the plague, t 
he estimated that 36 per cent of the 212,866 deaths not due 
to the plague were deaths of children under six years of 
age; 

Plaving premised these general Advertisements, our first Observa- 
tion upon the Casualties shall be, that hi twenty Years there dying of 
all diseases and Casualties, 329,350 that 71,134 dyed of the Thrush, 
Convulsion, Rickets, Teeth, and Worms ; and as Abortives, Chrysomes, 
Infants, Liver-grovm, and Overlaid ; that is to say, that about ^ of the 
whole died of those Diseases, ■which we guess did all light upon 
Children under four or five Years old. 

There died also of the Small-Pox, Swine-Pox, and Measles, and of 
Worms Without Convulsions, i3,3ro of which number we suppose 
likewise, that about | might be Children under six Years old. No'W, 
if y/e consider that 16 of the said 339 thousand died of that extra- 
ordinary and grand Casualty the Plague, 'we shall finde that about 
thirty-six per centum of all quick conceptions, died before six years 
old.2 

‘ See Graunt, Obsovations, 1st ed., Table folio-wing p. 74. 

‘ Ibid., p. 15. 
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Death Rates. 


Europe , 1841-1933, 


Fiance 

. _ 

Germany 


Norway 

Sweden 

Switzer- 

land 

Total 

Years 

( 1 ) 

22'7 

(2) 

23'8 

(r) 

26-2 

( Z ) 

25-7 

23*9 

17-4 

20-3 



(3) 

22- S 

1841-43 

23‘9 

34'0 

27'6 

27 ’a 

28*4 

i8*8 

2 Q ‘9 

— 

24 'Q 

1846-50 

24' I 

24*2 

27'2 

20*6 

24-4 

I 7'3 

21-7 

— . 

24*0 

1851-5.3 

23*8 

23‘9 

2 S ‘7 

25 I 

20*9 

i6*q 

21-7 

— 

23*1 

1856-60 

22-9 

22*9 

20*Q 

25'8 

24*9 

18-5 

I 0'8 

— • 

23-2 

18G1-65 


24-4 

27*8 

27 ‘S 

25*2 

17-4 

20-5 

aS'8“ 


1866-70 

24-9 

2 S'I 

2S'2 

2S‘I 

25 -S 

17 ’S 

lS '3 

ai'S 

24*5 

1871-75 

22*5 

32'6 

26*1 

26*0 

220 

16-6 

rS'j 

Z 3 'I 

s2*8 

1876-80 

23-3 

22-3 

ZS '7 

2J'6 

21*4 

17 *I 

ITS 

ai -3 

SS*I 

1881-85 

22-0 

22 ‘D 

24*4 

24-3 

20*5 

17*1 

l6'+ 

20*4 

21'4 

1886-90 

22‘3 

22*3 

23'3 

23'2 

19*6 

i6*9 

iC(> 

ig*8 

ar*i 

1891-93 

20-7 

20*7 

21*2 

2 I-I 

17*2 

15*7 

i6'i 

I8-I 

lo-s 

1896-00 

19*6 

ig'6 

ig-g 

ig *7 

i6*o 

14*0 

IS'S 

I 7 'S 

i8*2 

igoi-05 

19'2 

ig-i 

17-5 

17-4 

H '3 

I 3'0 

U '3 

ifi'O 

i6-8 

1906-10 

ao'S 

20*4 

r6 7 

rfj-6 

12*9 

13-4 

13-9 

I 4 ‘S 

i6'6 

3911-14 

24-0 

24 0 

20*3 

lyo 

14*0 

14*4 

14-8 

147 

I 9'6 

3915-19 

17-2 

17-3 

151 

IS'I 

12-3 

12 b 

I 3'3 

I 4'4 

14-6 

1930 

17 7 

i 7‘7 

I 3'9 

13*9 

11*4 

li*S 

12*4 

12*8 

I 4 'l 

1921 

17*5 

I 7 -S 

14-4 

I 4'4 

ii*7 

12*1 

12*8 

J 3’0 

144 

1922 

i 6*7 

ifi '7 

I 3 ‘g 

13‘9 

10*3 

11 6 

11*4 

II'8 

13 '6 

1523 

i6'9 

lO-9 

I 2‘3 

12*2 

9-8 

11*3 

12*0 

32*6 

I 3'3 

1934 

17*4 

17'4 

1 I -9 


0’6 

ii'i 

11*7 

I2‘2 

13'2 

192s 

ir 4 

174 

ri '7 

■ &■ 

9'8 

10*8 

ir8 

31-8 

130 

1926 

ID'S 

i6*5 

I2<0 

B 

10*2 

11*2 

32*7 

32*4 

i 3 *a 

1927 

i6'4 

i6'4 

ii'6 

■ H 

0-6 

lo'O 

I 2 'Cl 

13*1 

13-8 

1928 

17*0 

17*9 

12-6 


10-7 

It'S 

12-2 

12 5 

14'0 

1939 

I 5 *fi 

IS'O 

II*I 

II'O 


10*5 

11-7 

U*6 

12-3 

1930 

ID'S 

I 15*2 

11*2 

112 


10 9 

US 

IS*I 

12*8 

1931 

IS '3 

IS'I 

10'8 

10-8 


10*6 

ii‘6 

IJ'l 

32*4 

193 » 

IS'8 

IS'8 

II '2 

ii'a 

8-8 

10*2 

112 

11-4 

I !’5 

1933 


2 1864-18OS only. ’ 1870 only. 


1871-1933, 


Latvia 

Lithu- 

ania 

Poland 

Portugal 

Rumania 

Rusaia 

(Europe) 

1 

Spain 

Yugo- 

sJavia 

Aus- 

tralia 

New 

Zealand 

Years 






_ 

33 - 2 ® 

37 ' r 



33 'o 

!S 7 

I 3‘9 

1871-75 

— 

— 

— 

— 

31-5 

357 


35’3 

IS’8 

1 1-8 

1876-80 


— 

— i 

— 

20-5 

36 s 

32-0 

24 .* 8 

157 

II-O 

1881-8.5 

— 

— 

— 

— 

289 

34 l> 

30-9 

26*2 

14*8 

9*9 

1886-90 

— ’ 

— 

— 

— 

31*1 

30*2 

30-z 

29*1 

13'3 

10*1 

1 S 9 I- 9 S 


— 

— 

— 

37'6 

32 * I 

28*8 

2S'0 

127 

9*6 

IS96-OO 

■ — 

• — 

— • 

— 

257 

310 

25*9 

22*5 

ir *7 

g -9 

1901-05 

— 

— 

— 

— 

26*2 

29*6 

2+*0 

24 'S 

10*7 

97 

1906-10 

— 

— 

— 

i9'8 ® 

2 + 7 , 

27*2 

22*1 

— ' 

iq-8 

9*3 

19X1-14 

■— 

30*4 

26'9 ® 

35'9 

247^ 

— 

24'3 

— 

10*8 

10*5 

I9I5--I9 

— 

21*2 

Zl'Q 

23-7 

36-7 


23*2 

21*1 

10*5 

I0'2 

1920 

— 

35-2 

20'9 

20 8 

33-8 

— 

213 

30*9 

97 

87 

1921 

15*2 

17*6 

IQ *9 

2D'6 

237 

— ' 

20* S 

20*8 

9*2 

a-8 

1922 

I 4'3 

15-0 

17'4 

23'0 

23 I 

— 

20*7 

20*3 

9*9 

n-o 

1923 

IS '5 

16*2 

i8-o 

ao-a 

23’4 

— 

197 

20*1 

O'S 

B '3 

1024 

15'0 

iC'B 

i6’8 

i 8'7 

2r8 

20*1 

19*6 

i 8-7 

9*2 

6*3 

192s 

14*8 

15'3 

I 7'8 

20-2 

22’1 

10*9 

i 8*9 

i 8'8 

9'4 


1920 

15-4 

i 7 'i 

J7'3 

19*3 

aa-p 

30*7 

i8'8 

2Q'g 

9'4 

8*4 

1937 

14' 5 

iS'S 

16-4 

19“X 

20*2 

i8*t 

i 8-3 

30*3 

9-4 

8'5 

jg?8 

IS’O 

I7'0 

i 6’7 

181 

21*4 

19*5 

i8'0 

21*1 

9'5 

8l 

1929 

14-3 

IS'8 

I 5'5 

i 7'6 

19*4 


17*4 

19:0 

8-6 

S-6 

1930 

14*0 

157 

I 5 ‘S 

I7’2 

20*8 

— 

17-5 

19*8 

87 

8'3 

X93I 

137 

I 5'3 

iS'o 

I 7'5 

217 

— 

rf -3 

rg ’2 

8'6 

S'o 

1933 

13'6 

I 3'4 

14' 2 

i 7'6 

18-7 


16-4 


ti'9 

8'0 

1933 


Tables I and VI, Appendix. 
® 1OI2-1914 only. 


19x9 ouiy. 


’ 1915 only. 
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He then proceeds to estimate the number of deaths at the 
other ages of life : 

Whereas we have found, that of lOo quick Conceptions about 
36 of them die before they be six years old, and that perhaps but one 
surviveth 76,^ we, having seven Decads between six and 76, we sought 
six mean proportional numbers between 64, the remainder, living at 
six years, and the one, which survives 76, and finde, that the numbers 
following are practically near enough to the truth ; for men do not 
die in exact Proportions, nor in Fractions : from whence arises this 
Table following. 


Viz. of 100 there dies within 


The fourth . 

.... 6 

the first six years 

36 

The next 

. . . . 4 

The next ten years, or Decad . 
The second Decad . 

34 

The next 

3 

IS 

The next 

3 

The third Decad .... 

Ot) 

The next 

I 

From whence it follows, that 
remains alive at six years end 64. 

of the said 100 

conceived there 

At Sixteen years end . 

40 

At Fifty six 

.... 6 

At Twenty six 

25 

At Sixty six 

• • . . 3 

At Thirty six 

16 

At Seventy six 

. . . . I 

At Fourty six 

10 

At Eighty . . 

. . . . 0 


It follows also, that of all, which have been conceived, there are 
now alive 40 per Cent, above sixteen years old, 35 above twenty six 
years old, (& sic deinceps, as in tlie above Table : there aie therefore 
of Aged between 16, and 56, the number of 40, less by six, viz, 34 ; 
of between z6, and 66, the number of 25 less by three, viz. aa : & sic 
deinceps.'^ 

Quite apart from the fad that Graunt’s assumptions about 
the number of deaths at various ages were mere guesswork, 
his argument suffers from two serious defects : 

(l) Having estimated that 36 per cent of all deceased were 
under six years of age, he concludes “ that about thirty-six 
per centum of all quick conceptions died before six years 
old.” This would only be true if the number of “ quick 
conceptions ” (live-born) had been equal to the number of 
deaths, and if those exposed to the risk of death in London 
had been affected only by the number of births and not by 
migration to and from the city. His whole table of survivors, 
therefore, is not correct. 

^ He does not give his reasons for this assumption. 

“ Graunt, pp. 61-62. 
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(i) Having found that per cent survived the age of 
16 and 6 per cent the age of 56, he concluded that there are 
“ Aged between 16 and 56 the number of 40, less by six, viz. 
34.” He thus erroneously takes the number of deaths between 
the two ages for the number of living between those two agesd 

Graunt’s computations attracted the attention of his friend, 
Sir William Petty, and of several Dutch mathematicians, in 
particular the two brothers Huygens. But a real progress was 
only achieved when, 30 years after the publication of Graunt’s 
Observations, the Royal Society in London submitted Caspar 
Neumann’s investigations of the mortality in Breslau, 1687- 
1691, to Edmund Halley, asking for his opinion. Halley 
secured from Neumann additional material and thereupon 
wrote his famous study, “ An Estimate of the Degrees of the 
Mortality of Mankind, drawn from curious Tables of the 
Births and Funerals at the City of Breslaw.” 2 Halley begins 
by stating that Graunt’s (and Petty’s) deductions were 
defective : •'* 

First, in that the Number of the People was wanting. Secondly, 
That the Ages of the People dying was not to be had. And Lastly, 
That both London and Dublin by reason of the great and casual 
Accession of Strangers who die therein, (as appeared in both, by 
the great Excess of the Funerals above the Births) rendered them 
incapable of being Standards for this purpose ; which requires, if 
it were possible, that the People we treat of should not at all be 
changed, but die where they were born, without any Adventitious 
Increase from Abroad, or Decay by Migration elsewhere.^ 

He considered his material free from the second and third 
defects : ^ 

This Defect seems in a great measure to be satisfied by the late 
curious Tables of the Bills of Mortality at the City of Breslaw, lately 
communicated to this Honourable Society by Mr. Justell, wherein 
both the Ages and Sexes of all that die are monthly delivered, and 

^ See also Westergaard, Harald, Contributions to the History of Statistics, 
p. 23, London, 193a. 

“ philosophical Transactions of the Royal Society, No. 196, January, 1693, 
pp. 596-610. See also " Some further Considerations on the Bieslaw Bills 
of Mortality,” By the same Hand,i6id.,No. 198, March, 1693, pp. 654-656. 

^ Ibid., p. 597. 

‘ Ibid., pp. 597-598. 
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compared with the number of tlie Births, for Five Years last past, 
viz, 1687, 88, 89, 90, 91, seeming to be done with all the Exactness 
and Sincerety possible. 

This City of Breslmv ... is very far from the Sea, and as much 
a Mediterranean Place as can be desired, whence the Confluence of 
Strangers is but small, and the Manufacture of Linnen employs 
chiefly the poor People of the place, as well as of the Country round 
about . . . For these Reasons the People of this City seem most 
proper for a Standard ; and the rather, for that the Births do, a small 
matter, exceed the Funerals. The only thing wanting is the Nimtber 
of the whole People, which in some measure I have endeavoured to 
supply by compaiison of the Mortality of the People of all Ages, 
which I shall from the said Bills trace out with all the Acuracy 
possible. 

The device which Halley applied in order to supply the 
wanting number of inhabitants was most ingenious. He first 
ascertained that in the average of the five years, 1687-1691, 
1,238 children had been born, of whom 348 died under one 
year, so that 890 survived the first year of age. He fully realized 
that neither the yearly number of births nor the number of 
those surviving the first year of age could give him a clue to 
the population under one. But for one year at least, 1691, in 
which 1,218 children had been born he had a note from 
Neumann saying, “ Nati anno nondum elapso iter urn vita 
functi 226.” He thus knew that of the 1,218 children born 
in 1691, 226 died during that year, so that 992 survived the 
31st of December. He therefrom concluded that with 1,238 
births and 348 deaths at age o to i, the population under one 
was 1,000. He found in a similar manner the population at 
each subsequent year of age (i to a ; 855, etc.) and obtained 
a total of 34,000 inhabitants : ^ 

From these Considerations I have formed the adjoyned Table, 
whose Uses are manifold, and give a more just Idea of the State 
and Condition of Mankind, than any thing yet extant that I know of. 
It exhibits the Number of People in the City of Breslaw of all Ages, 
from the Birth to extream Old Age, and thereby shews the Chances 

^ See ibid,, p. 600. See also Graetzer, J., Edmund Halley und Caspar 
Neumann, Breslau, 1883 ; Bockh, R., “ Halley als Statistiker,” Bulletin de 
Vinstitvt international de statistigue, 1893, vol. vii, i, pp. i-Z4 ; Wester- 
gaard, Harald, Contributions to the History of Statistics, pp. 32-36, London, 

1933. 
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of Mortality at all Ages, and likewise how to make a certain Estimate 
of the value of Annuities for Lives, whiclr hitherto has been only done 
by an imaginary Valuation : Also the Chances that there are that a 
Person of any Age proposed does live to any other Age given ; with 
many more, as I shall hereafter shew. This Table does shew the 
number of Persons that are living in the Age current annexed thereto, 
as follows : 



II 
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This table, then, practically gives what we call to-day the 
stationary population derived from the life table, i.c. the age 
composition of a population, zvhich with an ggual annual number 
of births and deaths would he constantly subject to the same 
mortality. It goes without saying that the age composition 
of the population of Breslau actually was not that of a 
“ stationary ” population. Halley’s merit consists in having 
shown what would have been the age composition of Breslau 
under certain definite assumptions. 

Halley’s method of constructing a life table, based ex- 
clusively on death data, has been very often misunderstood, ^ 
and many of his successors committed grave errors in trying 
to use it, while others introduced slight improvements. But 
in a general way it may be said that Halley’s method for abou 
175 years was the usual method for constructing life tables. 

In the meantime, however. Per Wargentin (1766) h 
I suggested a life table, based on death and census data coi 
' bined ^ by relating the average number of deaths in Sweden 
1755-1757, for each of 21 age groups to the correspondin' 
number of inhabitants registered in 1757. He compute 
similar tables for 1758-1760 and 1761-1763. Little attentior 
however, was paid for nearly a century to his method, which 
has been elaborated and improved upon by Milne, Moser, 
Bbckh, Knapp, Pescli, and others. It lies outside the scope of 
this volume to enter into the many details involved in comput- 


ing a correct complete life table based on the principle first 
suggested by Wargentin. W e shall confine ourselve s to out- 
lining the features with wh[ch tha, student of p opu la tion grow tl 
mtlsrheSmiiraf in order to be able to use a complete life tabh 
and also to construct an abridged life table" suffi'c ieh fl y 'cotrect 
for measuring the net reproduction fl£a papulation. 


Mortality in the first year of age is particularly high ; it 
computatiQn 7 nicrefore~."d eserves particular care . If treate 
by rSeff^'wthout ‘regarT' to mortality at higher ages, it i 


usually computed by relating the deaths of a calendar year \ 


^ This was largely the fault of Halley "y/kf) was not sufEciently expli 
as to the data and to the methods he used. 

^ See " Moitaliteten i Sverige, i anledning af Tabell-Verket,” Kon 
Svensha Vetenskaps Acadetmens Handlingar, vol. xxvii, p. 6. 
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the births of the same calendar year. Thus, in 1933, the 
number of births in England was 580,413 and the number of 
deaths of children under one was 36,960. Infant mortality 

36,960 

was therefore considered to be =63-68 per 1,000.1 

580,413 ^ 

part of Ae 36,960 children who died under one in 1933 were 
born in 1932. If the number of births had been about the 
same in 1933 as in 1932 this crude method of computing 
infant mortality for 1933 might have led to approximately 
correct results. But the number of births in 1932 actually 
was 613,972. The number of children exposed to the risk 
of dying under one in 1933 was then evidently larger than 
indicated by the number of births in 1933, and the official 
) infant mortality rate, therefore, is too high. But what was the 
actual number of live-born who were exposed to death in 
'S933 before the completion of their first year of age, z.e. 
ffie number to which the deaths under one occurring in 1933 
should be related ? 

If all the deceased infants died on their day of birth they 
would all die in the calendar year in which they were born, 
and their deaths should be related to the births of the same 
calendar year. If, on the other hand, all the deceased infants 
died at the end of their first year of age they would all die in 
the calendar year following the year of their birth, and their 
deaths should be related to the births of the preceding calendar 
year;. But since actually mortality is much higher at the 
beginning than at the end of the first year of age the majority 
of the infants deceased in a calendar year have been born in 
this calendar year, and a small minority in the preceding one, 
the ratio, as a rule, being about 7 : 3. 

There is one very simple method of relating the deaths of 
infants to the correct number of births. It consists in relating 
the number of children born in a calendar year and deceased 
under one (in this or the following calendar year) to the total 
births of the first calendar year, f.e. in relating, for instance, 
the number of children who were born in 1933 and died under 


I ^ See The Registrai -General’s Statistical Reviezv of England and Wales 
hr the Year 1933, Tables, Pait I, Medical, p. 64. 
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one (either in 1933 or 1934) to the number of births in 1933. 
But the disadvantage of this otherwise quite satisfactory 
method is that the deaths are taken from two different years 
which may experience a quite different mortality, and that the 
ratio which is computed from only part of the deaths of both 
years does not adequately express mortality of either of the 
two years. For the purpose of a life table to be computed for 
a given calendar year, another method, therefore, must be 
applied by which all deaths of infants occurring in this calendar 
year are related to the pertaining number of births occurring 
in this or the preceding calendar year. 

In order to survive the first year of age, a child must first 
survive to the end of the calendar year in which it is born, 
and then live long enough in the next calendar year to attain 
its second birthday. The probability of any live-born sur- 
viving the first year of age is therefore the probability of both 
these events happening. If 

■p indicates the probability of surviving the first year 
of age 

p' the probability of surviving to the end of the calendar 
year of birth 

p” the probability of living long enough in the next 
calendar year to survive the first year of age 
p=p' Xp". 


If then, 

n' indicates the children born in the preceding calendar 
year 

n" the children born in the current calendar year 
m' the children born and deceased in the preceding 
calendar year 

m" the children born in the preceding calendar year 
and deceased under one in the current calendar year 
w'" the children born and deceased in the current 
calendar year 


P'^ 


n ~m ~m 


> P' 


-m 


n — m ' * n’ 

We shall illustrate here this method by the example of female 
infant mortality in Germany, 1935 : 
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n’ (born I924)=6i4,548 
n" (born 1925) =635, 
m' (born 1924 and deceased i924)=44,337 
m" (born 1924 and deceased I935) = i5,459 
m'" (born 1925 and deceased i925)=43,298 

^_6i4, 548-44, 337-15,459 625,832-43,398 

^ 6.4,548-44,337 6,5,834 

per 1,000. 

Infant mortality, computed by this method, would thus be 
I— 0-90558 =94 -42 per 1,000 live-born. 

Which is then the number of births (») to which the deaths 
in the current calendar year (w"+»2"') should be related? 
It is evident that 


X {n'—m')n" 

n"{n' —fn'){ni" 

Another way of obtaining this formula is : 


J Y 

n' — tn'A^ 7 t" ' 


m 771 m 771 
n ' — m' n" (71' ~in')n' 


7 n"-\-m' 


^ ^ m" w!" m"m"' 

Therefore =~ 7+~77 —7-; K~r, 

X 71 —m 71 [n —771 )}t 

n"{n' — 77 i'){m" ~\- 77 i" ') 

The number of births to which the 15,459+43,298=58,757 
girls deceased under one in 1925 should be related is thus : 
625,832(614,548-44,337X15,459+43,298) 

(625,832 X 15, 459)+(6i4>548~44, 337-15, 459)43.398 

=622,294 

But the number of female births was actually 614,548 
in 1924, and 625,833 in 1925, The correct number of births 
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to which the deaths under one m 1925 (m” -\- 7 n"') should be 
related, is then 

o-3Im'+o-69w'' 

In some other cases the correct number of female births 
appears to be as follows : 


Countiy 

Year 

Biiths 

Gcimany 

1924 

O'lon' 


1926 

o*24?i'+o 76«" 

Prussia 

1930 

o-isn' + o-Ssn" 

>» ... 

1931 

0 23n'-(-o 7711" 

}y • • 

1933 

0'2in'+0'79tt" 

Austria . 

1913 

0 3on' + o'7on" 

n ... 

1928 

0’2iH'+0’7g«" 

>j ... 

1931 

0 23«'-l-o-77n" 

n ... 

1932 

0-2^1' + 0'74n" 
o’ 27«'+0'73"" 

France 

192s 

1926 

,, ... 

1927 

0 ' 20 )!' + 0 - 8 o)!" 


As a rule, the number of births to wliich the deaths of 
infants of a calendar year should be related lies between the 
number of births in this year and the number of births in the 
preceding year. But this is not necessarily true. Let us 
assume ^'=1,050, k"=i,ooo, in'— zoo, in"— 100. 

If ?«"'>320, then x>i,050. 

„ m <150, then a: <1,000. 

For France, the number of births to which the deaths of 
infants in 1926 should be related was actually slightly higher 
than both the births of 1925 and 1926. 

For countries like England, where the number of deceased 
is not known by calendar years of birth, neither of these two 
methods can be used for ascertaining the number of births to 
which the deaths of infants should be related, and we do not 
know of any other method for finding this number accurately. 
We shall, however, briefly indicate three methods which have 
been used for this purpose in the English ofiicial statistics. 

When the number of births had dropped considerably 
from 1916 to 1917, the error resulting from relating the deaths 
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of infants in 1917 to the births of 1917 became obvious, The 
Registrar-General then stated : ^ 

This is the first occasion upon which this difficulty, the possibility 
of which has, of course, been, widely recognised as a theoretical weak- 
ness in the accepted method of statement, has ever attained such 
serious proportions in this country. 

Having ascertained that the number of deaths under one 
per 1,000 births of the same calendar year had increased from 
91-21 in 1916 to 96-48 in 1917, while the number of deaths 
under one per 1,000 of the population under one had decreased 
simultaneously from 98-15 to 94-44, he used two other methods 
for obtaining a more accurate infant mortality rate : 

(1) If ... we adopt births as the standard for the first three and 
population under one year for the remaining nine months we find a 
movement of the composite mortality rate so arrived at from 94-06 
in 1916 to 95-60 in 1917, or an increase of 1-54 as against an increase 
of 5-27 on the basis of biiths and a decrease of 3-71 on the basis of 
population.^ 

(2) As about 70 per cent, of the deaths in any year are those of 
infants born in the same year and 30 per cent, only those of infants 
bom in the previous year, it seems reasonable to give corresponding 
weight to the births of the two years in fixing the basis for more 
precise measurement of the mortality. Taking, accordingly, 30 
per cent, of the births in 1916 and 70 per cent, of those in 1917 we 
obtain an infant mortality rate of 91-7. This compares with a rate 
for 1916, similarly calculated, of 90-2, showing an increase in 1917 
of 1-5 per 1,000 births. This is exactly the increase already arrived 
at by consideration of the movement of mortality at separate portions 
of the year of life, and the correspondence of the two results may be 
accepted as measuring the movement of mortality with sufficient 
accuracy. It also suggests that when, on occasions like the present, 
a more accurate basis of measurement than the births registered in the 
year is required, it may be provided by this method, which is very 
easily applied and is universally available. “ 

As about 70 per cent of the deaths in any yeat are those of 
infants born in the same year and 30 per cent only those of 
infants born in the previous year, it may seem reasonable 
indeed, at first sight, to give corresponding weight to the 

^ Eightieth Report (1917), p, xxix. ■ 

“ IW 4 .,p.xxxi. 

’ Ibid,, pp. xxxi-xxxii. 



17+ MEASUREMENT OF POPULATION GROWTH 


births of the two years in fixing the basis for a more precise 
measurement of the mortality. But the reader of the foregoing 
pages will have realized that such a procedure would be quite 
unsafe. Let us test the result of the computation, assuming 
that actually of the infants deceased in 1916, 30 per cent were 
born in 1915 and 70 per cent in 1916, and of the infants 
deceased in 1917, 30 per cent in 1916 and 70 per cent in 
1917: 

Survivors, 1916; 

814,614—62,566—21,494 785,520—50,152 


814,614—62,566 
Survivors, 1917 ; 
785,520-50,152-19,345 


X- 


785.520 


-=909'40 per 1,000 


X 


668,346—45,138 


..907-93 per 1,000 


785,520—50,152 668,346 

Infant mortality would be 90-60 per 1,000 in 1916, and 
92-07 per 1,000 in 1917. The number of births to which the 
deaths of infants should be related would be : 


1916: 


7L646 

0-09060 


=790,786=(o'i8 x8i4,6i4)-4-(o-82 X 785,520) 


1917; 


64.483 

0-09207 


=7oo,392=(o-27 X 785 . 52 o)H-(o 73 X 668,346) 


Although we have assumed for both years that 30 per cent 
of the deceased infants were born in the preceding calendar 
year, the births of the preceding calendar years should be 
taken account of only to the extent of 18 per cent in 1916 
and 27 per cent in 1917. 

It may be objected that our computation after all reveals 
the same increase of the infant mortality rate as that shown by 
the Registrar-General’s computations (1-5 points per 1,000), 
and that the correspondence of the three results may be 
accepted as a proof that the two cruder methods lead to as 
accurate results as the more refined method which we suggested. 
But such a conclusion would be quite erroneous. In applying 
our method to the data for 1916 and 1917, we have assumed 
with the Registrar- General that both in 1916 and 1917, 30 
per cent of the deceased infants were born in the preceding 
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year. But why did the Registrar-General employ different 
methods from those he used formerly ? Because the normal 
proportion of 30 ; 70 had been disturbed in 1917 ! The results 
of computations which have been made because such a 
proportion no longer prevails, and which assume that this 
proportion is still prevailing, certainly are not convincing. 
Moreover, the Registrar-General himself, only a few years 
later, reached the conclusion that infant mortality in 1917 
had not been higher than in 1916 (see p. 176). 

When in the fall of 1919 the births began to increase, he 
realized indeed that the proportions of 30 : 70 “ cannot be 
wholly applicable to this very exceptional year,” 1 and in his 
Report for 1920 he proposed a new method ; ^ 

(3) As has been pointed out in previous reports the conventional 
infant mortality rate is apt to be misleading in a period of rapidly 
changing birth-rates, such as have been recently experienced. The 
rough method of correction hitherto employed increases the rate for 
igao from 80 to 87. This method consists in relating the infant 
deaths of the year not to the births of the same year alone, but to 
those of the two years in which infants dying in the first year of life 
have been bom, i.e., for the deatlis of 1920, the births of 1919 and 
1920. These were taken in the approximate proportion in which 
the infant deaths of any one calendar year occur amongst children 
born in that and in the preceding calendar year — 70 and 30 per cent, 
respectively. 

But in last year’s report it was pointed out that these proportions 
could not be wholly applicable to the deaths of 1919, owing to the 
fact that the increase of the birth-rate in that year was practically 
confined to its fourtli quaiter. It has seemed desirable, therefore, 
to seek a somewhat less rough and ready means of correction, which 
has been found by relating the deaths occurring during each quarter 
of the year in each portion of the first year of life to the births of the 
two quarters in which the infants concerned may have been born. 

The deaths must be divided between the infants born in these 
two quarters in certain approximate proportions determined by the 
age at death Thus for infants dying within 24 hours of birth it may 
be assumed that all births were registered during the same quarter 
as the deaths, but for those dying at 1-7 days of age a few of the births 
will have been registered in the previous quarter. For infants dying 
at 9-12 months of age the two possible quarters of birth are the 

’■ Eighty-Second Report (1919), p. xli. 

® Eighty-Third Report (jgao), pp. xxviii-xxix. 
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third and fourth preceding that of death. But when death occurs 
in the tenth month of life the great bulk of the infants must have been 
born in the third preceding quarter, and when it occurs in the twelfth 
month of life, in the fourth preceding quarter. The distribution 
between the two quarters of birth concerned in each case has been 
made by assigning the following proportions of deaths to the more 
recent of the two, the remainder falling to the more remote — age at 
death under i day, too per cent. ; 1-7 days, 98 per cent. ; 1-2 weeks, 
8g per cent. ; 3-3 weeks, 81 per cent. ; 3-4 weeks, 73 per cent. ; 4 
wceks -3 months, 54 per cent. ; 3-3 months, 17 per cent. ; 3-4 months 
^ ; 4-S months, i ; 3-6 months, I ; 6-7 months, ~ ; 7-8 months, \ ; 
8-9 months, i ; 9-10 months, Ji ; lo-il months, i ; i i-i 3 months, J . 


Such a “ standardized ” infant mortality rate has been 
computed by the Registrar-General for each year from 1911 
to 1925 : 1 


Year 

Cmde 

Rate 

Standard- 

ized 

Rate 

Year 

Crude 

Rate 

Standard- 

ized 

Rate 

I9II 

1307 


1919 

89-1 

93-2 

1912 

94'8 

94-7 

1920 

79-9 

84-5 

1913 

io8-4 

108-9 

1921 

83-8 

81-3 

1914 

104*6 

104-4 

192s 

77 'i 

74 ■? 

191S 

1097 

105-8 

1923 

69-4 

69’3 

1916 

91*2 

91-1 

1924 

7 S-I 

74-3 

1917 

96 'S 

9T-t 

191S 

75 'o 

74 -S 

1918 

97-2 

97-g 





“ As in 1926 it had become evident that the correction, which 
was without effect in two of the three preceding years, was no 
longer required, it was then discontinued.” ^ But it is doubt- 
ful whether this method in the critical years led to better 
results than the “ rough method of correction ” which con- 
sisted in taking 30 per cent of the births of the preceding and 
70 per cent of the births of the current year. The “ stan- 
dardized ” rate for 1920 was 84-5, as against a crude rate of 
79*9 and a roughly corrected rate of 87-2. If, however, one 
distributes the deaths of infants by calendar years of birth 
according to the rules suggested by the Registrar-General, 

^ See ijit/., p. xxxij Statistical Revietc, 1931, Text, p. ii ; 1923, Text, 
p. 36; 1923, Text, p. II ; 1924, Text, p. ii ; 1925, Text, p. 9; 1926, 
Texi, p, 6. 

* Statistical Review, 1930, Text, p. 6. 
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and then measures infant mortality through the formula 
given above, one obtains a rate of 88-4, which is much closer 
to the roughly corrected than to the “ standardized ” rate. 

Since mortality in the other years of age is more or less 
constant for the entire year, a very simple method may be 
applied for computing the number of survivors at the years 
above one. If 


/„ indicates the mean number of females n years old- 
d,, the females deceased at age n years 
the females stuviving n years of age^ 


A-l-K.xo‘S) ' " 


'all" 


If the life table is computed by quinquennial intervals 
the formula for the age group 5 to 9 years would thus 
read ; 


^in= 


/5-o-(4-oX2-5) 




X L 


It is only for the age group i to 4 years, where mor- 
tality at the beginning is noticeably higher than at the end that 
the formula should be slightly modified and read : 


We shall now illustrate the construction of the whole life 
table through the example of England 1933 (females). 


Basic Bata 

Births, 1932 : 299,565 ', Births, 1933 : 283,684 ; Deaths 
under one, 1933 ; 15,649. 

^ The principle underlying this formula can be explained as follows. 
If Lji indicates the actual number of females who in the course of the 
calendar year under consideration reach the age n years, 

^n~Sn'\‘\dn 

/rt+1 T ^^71 
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Years of Age Population Deaths 


Surviving 
I year ; 

Surviving 
5 years : 

Surviving 

lo years : 

Surviving 

15 years ; 
etc. 

Table 48 shows in cols, (i) and (2) the life table for 
males and females, starting with 1,000 male live-born and 
1 ,000 female live-born respectively. Is it possible to derive 
therefrom a life table for the total population ? If the number 
of live-born were the same for each sex, one-half the sum of 
the male and female survivors would give us for each age the 
number of survivors for the total population. We should 
thus obtain the same results as if we had computed a life 
table for males and one for females, starting for each sex 
with 500 live-born, and had added the numbers of survivors 
at each age. But since the number of female live-born 
differs from that of the male live-born we have to take account 
of the actual proportion of the sexes at birth. In computing 
our life tables for males and females in England, 1933, we 
reckoned with 302,03a male and 288,448 female births. We 
would, therefore, have to start rvith S^i'S male and 488'5 
female live-born, and the number of survivors for both 
sexes combined would be : 

age ir=(939-44X Sii' 5 )+( 9457 S X488-5)=:93y4i 
.5=(904-34><5ii‘5)+(923-6oX488-5)=9I3-26 
etc. 


1-4 

5-9 

10-14 

etc. 


1.167.900 
1,541,400 

1.723.900 


7,271 

.3,267 

3,371 


15.649 

(0-3 X299,565)-f (07x283, 684) ^ ^>°°° 

=945748 

1.167.900— (7,271 XI -2) 

1.167.900- 1-(7,27i X2-8)^^^^ —922 S99 

i,S4i,400-(3,267X2'5) 


1,541, 400 -l-(3, 267x2-5) 
1,723, 9oo-(2, 371X2-5) 
i,723,9Qo-i-(2,37iX2-5) 


X 922-599=912-873 
X 9 i 2 - 873 = 9 o 6 - 6 i 7 
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Tauli; 48. — Adriooid Lire Table, England, 1933. 


Y eai s 

Kurvivors 

Stationary Population 

of Age 










M. 

F. 

M. 

F. 


(I) 

(2) 

(3) 

( 4 ) 

0 

1,000 

1,000 






945 -5 

958-0 

I 

939-44 

945-75 






3,667-2 

3,736-7 

s 

904'34 

922-60 






4,496-2 

4,588-7 

10 

894-15 

912-87 






4.454-2 

4,548-7 

IS 

887-55 

906 62 






4,409-6 

4.507-5 

30 

876-30 

896-39 






4,345 8 

4.449-4 

25 

862-03 

883-39 






4.274-7 

4,382-5 

30 

847-87 

869 63 






4,200 3 

4 , 312 -S 

3 S 

832-26 

855-48 






4 , 111-4 

4,232-9 

40 

812 30 

837-68 






3 , 995-4 

4 , 133-8 

45 

1 78s 87 

816 62 






3,83s 3 

4,012.6 

SO 

748-25 

788-43 






3,617-9 

3-848-5 

55 

6g8 91 

750-99 






3,330-5 

3,628-5 

60 

633-39 

700-43 






2 , 954-8 

3,324-4 

GS 

548-63 

629-32 






2,461-8 

2,899-9 

70 

436-09 

530-65 






1,842-1 

2,317-3 

75 

300-73 

396-29 






1,156-7 

1,603-3 

So 

161-95 

245 03 






552-5 

880-5 

85 

59-06 

10716 






174-7 

332-1 

90 

10-82 

25-69 






29-8 

73-6 

95 

I'll 

3-75 






3-1 

io'5 

100 

0-15 

0-44 






o-i 

0-4 

102 

— 

— 



Total . 

— 

— 

58,859-6 

62,784-6 
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The next problem which arises is how to compute the 
stationary population, i.e. the age composition of a population 
which with an equal number of births and deaths would be 
constantly subject to the same mortality. If indicates 
the number of females surviving n years, and /„ the number 
of those living at age « years, /„ must be smaller than but 
larger than and the formula 

n) 

will provide a result sufficiently approximate to the truth. 
With an abridged life table computed for quinquennial age 
groups the number of those living, for instance, at age 15 to 19 
(/is-io) would be 

The number of females living at age 15 to 19 in the stationary 
population according to the life table for England, 1933, 
would thus be 

2i(9o6-62+896-39)=4,soy5 

But /„ expresses at the same time the number of years 
which Z„ have lived in the age inteiwal between n and n-\-i 
years. The figure 4,S07'5 thus expresses also the number of 
years which 1,000 live-born girls, according to mortality of 
England, 1933, W'ould have lived between the age of 15 and 
20. Table 48, therefore, shows in cols. (3) and (4) both 
the stationary population for each age period and the number 
of years lived in each age period by 1,000 live-born. 

We have stated that the ave rage of the survivors at two 
consecutive years of age gives approximately the stationary 
population at the corresponding age interval. The assumption 
underlying this statement is that mortality will be approxi- 
mately constant during the whole age interval. But this is 
certainly not true of the first year of age, since the risk of death 
is much larger at the beginning than at the end. In ascer- 
taining the stationary population this difference should be 
taken account of by computing the survival at small age 
intervals for the first year of life. Table 49 illustrates how this 
computation may be carried out for the females, England, 
1933 - 
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Table 49, — Liic Table roa Females First Year of Age, 
England, 1933. 


Age 

Population 

Deaths 

Death 

rate 

Survivors , 
pel r,ooo 1 

Years 
lived by 

surviving 

per TjOOO 

Liv'c-born i 

1 

1,000 

Females 

0 

days 

283,684 



j 

1,000 




2,8j7 

9-93 


2-726 

I 

day 




990-07 



days 


881 

3- 14 

1 

2 ‘.‘yoS 

2 

27Q,gK6 



986-96 




720 

2-S7 

984-43 

3'7or 

3 

day.s 

279,266 







458 

1-64 


.■!-6y5 

4 

d.i>s 

278,808 


9.S2-.S1 






113 


2-6y I 

5 

days 

278,492 



ySi 70 





249 

0-89 i 

i 


2-688 

6 

days 

278,243 

980-82 





.85 

0-67 


2-686 

7 

days 

278,058 

1 


980-17 



weeks 


1,014 

3-65 


18-76 

2 

277,044 

1 


976-59 



* 

762 

2-75 


18-70 

3 

weeks 

276,282 


973-91 


weeks 1 


335 

I 94 

1 

18-66 

4 

273.747 



972-02 ' 



1 


2.332 

8-53 


167-06 

3 

months ^ 

273.395 



963-73 





2,129 

7-79 


239-99 

6 

months 

271,266 



956-23 



ij68o 

6-19 


238-32 

9 

months 

269,580 



930-30 



268,035 

nsst 

S'7S 


236-89 

I 

year 



944-84 


TolaJ . 

268,035 j 

15,649 

” 1 

944-84 j 

957-2S 


Of z 83,684 live-bora 2,817 or 9-93 per t,ooo died during 
the first day of life and 990-07 survived. The stationary 

1,000+990-07 

female population under one d-ay was or 995-03, 

and by the end of this day 1,000 live-born children had lived 
995-03 d-ays or 2-73 years. They would live 2-71 years on 
the second day of life and altogether 957-28 years in their 
first year of life. The stationary population under one year of 
age would then appear to he 957-28. But in computing this 
life table for the first year of age we started from the number 
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of children born in 1933, and thus neglected the fact that the 
children born in 1933, which, inasmuch as they survived the 
year 1933, were exposed to death under one during part of 
the year 1933, were more numerous. We, therefore, have 
raised the stationary population under one to 958. 

If the stationary population of a certain age group indicates , 
the number of years lived by 1,000 live-born according to' 
the mortality in the period under consideration, the total 
stationary population evidently indicates the total number^ 
of years lived by such 1,000 live-born/ In the example of 
England, 1933, this total would be 58,860 for males and 62,785 
for females. One thousand male live-born would then live 
58,860 years and 1,000 female live-born 62,785 years, and the 
mean expectation of life at birth would be 58-860 years for 
males and 62-785 years for females. The stationary popula- 
tion and the mean expectation of life at birth for the two 
sexes combined would be found again by multiplying the 
figures for males by 0-51 15 and the figures for females by 
0-4885 and adding the products. The mean expectation of 
life at birth for the whole population would then appear to be 
60-777 years. 

If the mean expectation of life at birth is constantly 60-777 

I 

years, or 16-45 per 1,000 die every year, and 16-45 

would then be the death rate derived from the life table. 7 lt I 
eliminates all the misleading effects of the actual age composi- ] 
tion of the population which is the result of changing fertility 
and mortality, and of emigration and immigration stretching j 
over a past period of nearly a 100 years. The death rate ' 
derived from the life table, which is also called the death rate 
of the stationary population, is then a perfect gauge of current 
mortality. /- 

Table 50 shows for various countries the mean expectation 
of life at birth, the correct death rate derived from the life 
table, f.e. the death rate of the stationary population, and the 
crude death, ne. the death rate of the actual population. 
A study of this table leads to the following results : 

(i) The crude death rate may be lower or higher than the 
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correct death rate. If we put the correct death rate=ioo, 
the crude death rate was below 70 in Denmark, 1921-1930, 
in Germany, 1924-1926, in Holland, 1921-1930, in Australia, 
1891-1922, in New Zealand, 1891-1922. It was above 
100 in Germany, 1871-1881, in Sweden, 1755-1775, in 
Austria, 1866-1880. The age composition of the actual 
population may thus be more favourable or less favourable 
than the age composition of the stationary population. 

I (2) For the last 50 years the crude death rate everywhere 
has been lower than the correct death rate. The gap between 
the two rates has widened in most countries up to a few years 
ago, while recently it has narrowed slightly. The widening 
of the gap indicates that due to the decrease in the proportion 
of children the age composition of the population tended to 
reduce the number of deaths. The recent narrowing of the 
gap indicates that the reduction of deaths due to the decrease 
of fertility has been more than offset by the increase of deaths 
due to the increasing proportion of old people. 

(3) Correct death rates of various countries differ at present 
much less than crude death rates. While the crude death 
rate of France, 1920-1923 (i7'5), was twice as high as that of 
New Zealand, 1921-1922 (8-7), the correct death rate of France 
(18-5) exceeded that of New Zealand (i5’6) by less than one- 
fifth. 

(4) The curve of the crude death rate for many decades 
conveyed a grossly exaggerated picture of the reduction of 
mortality ; for recent years, it makes the reduction appear 
much smaller than it actually was. In England the crude 
death rate thus decreased from 1838-1854 to 1920-1922 by 
as much as 45 per cent, while the correct death rate decreased 
only by 29 per cent. Since 1930-1922, however, the crude 
death rate has decreased by only 1 per cent, while the correct 
death rate decreased by as much as 5 per cent. The difference 
is still more striking for the female sex taken by itself : the 
crude death rate decreased from 183S-1854 to 1920-1922 by 
46 per cent and increased from 1920-1923 to 1933 by i per 
cent j the correct death rate decreased in the former period 
by 30 and in the latter period by 5 per cent, 

12 
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Table 50. — Mean Expectation of Life of Newly-dorn and Death 
Rates of Stationary and of Actual Population. 


Period 

Mean Expectation of 
Life in Years 

Death Rate of 
Stationary Population 

Death Rate of 
Actual Population 


M. 1 

F. 1 

Total 

M. 

F. 

Total 

M. 

F. 

Total 

1881-90 1 

43 * 5 Q 1 

1. 

46-64 1 

WrsiERN AND Northern Europe 

Belgium 

4S-o5 I 2a-94. 1 21-44 i aa-ip | 

2 I' 6 o 1 


20*49 

1891-00 * 

4 S '39 I 


47 ’OS * 

23*0 1 

20*5 1 

21-2 1 

20-37 ' 

18-26 1 

10*31 

1835 - 4-1 

4°'?7 

43*31 

42*07 

Denmar 

245 

k 

23*1 

23-8 

21*26 

20*12 

20-68 

1840-49 

40 ' 8 S 

43'45 

43-14 

24*5 

23*0 

23*7 

2 l*OS 

20*03 

20 -S 9 

1845-49 

30-83 

4 i '50 

41*15 

35*1 

33*5 


21*88 

20*59 

21*23 

iSso-.i.f 

41-7 

44 -s 

43*1 

24*0 

23*5 

23 -a 

20*77 

19-47 

20-11 

i8S5--‘;9 

43 'o 

45*2 

44*1 

23*3 

22-1 

22-7 

2:'38 

20-20 

2o'8o 

1860-69 

43-5 

45 -S 

4 fS 

23*9 

23-0 

23-5 

2 o *54 

19-47 

20*00 

1870-70 

45-6 

47‘4 

4^ 

21*9 

21*0 

21-5 

it)*88 

18-71 

IQ 20 

iSao-Sg 

40-8 

4*9 

47’8 

31*4 

20*4 

20-0 

10*37 

l8-oo 

iS*68 

1885-94 

40'9 

4 Q -2 

48-0 

21*3 


20-8 

19-47 

JS-03 

18-73 

189 5-00 

SO'2 

S 3'2 

51*7 

19*9 

i8-8 

19-4 

17*32 

15-63 

i6'40 

igOl-05 

sro 

56-2 

S£5 

1^ 

17-8 

18-3 

XS ’59 

14*09 

14-82 

1906-10 

54''3 

S 7'9 

56*4 

i8*2 

17-3 

17-7 

14*30 

13*10 

13-68 

IOII-I5 

sO-a 

59*2 

57-7 

17-8 

10*9 

17-3 

13*34 

12*39 

12-85 

1916-20 

SS'S 

S8-I 

s6'Q 

17-9 

17*2 

17-6 

13*32 

12-89 

13*10 

1921-25 

6 ci '3 

6i'g 

61*1 

10*6 

10*3 

16-4 

11*26 

11*24 

ii*as 

1936-30 

6o'9 

63*6 

6i*7 

i6*4 

i6'o 

16*2 

11*10 

11*14 

11*12 

1838-54 

39*91 

41-85 

mtigland and Wales 
40*86 1 2S*05 \ 23*90 1 

34*47 

1 * 3-27 

ai-6s 

[ 22*45 

IS7T-80 

4 i' 3 S 

44*02 

42*90 

24* iS 

22*41 

23*28 

' 21*64 

1 19*40 

1 20*49 

1881-90 

43-66 

47 -lS 

45*39 

1 22-90 

21*20 

22-03 

1 10*70 

' 17*74 

i 8-73 

1891-00 

44*13 

47*77 

45*92 

23*66 

, 20*93 

, 21*78 

1 19*35^ 

, 17*14 

i8'ig 

1901-10 

4 S-S ,1 

52-38 

50*43 

1 20*6o 

i9*og 

19-83 

j 6-37 

14-40 

1 15*30 

1910-12 

51*50 

55*35 

53-38 

1 19 * 4 ? 

; iS’o7 

18-73 

1 14*07 

12*03 

1 13*77 

1920-22 

55-6* 

59-58 

S 7 * 5 S 

17-98 

16-78 

17-38 

, 13*31 

11*60 

, 12*42 

1933 

SS-S6 

6a-7S 

60*78 

! i6-99 

15-93 

16-45 

1 12*95 

11*71 

' 12*30 

l86i-^o 

40 32 ! 

43 - 8 s 

41-63 

Scotian 
24*80 ' 

id 

22*8o 

24*01 

23*07 

21*21 

22’Q6 

1871 

39‘79 1 

42*05 

40*89 

25*13 

23-78 

24*45 

22*92 

21*52 

22*19 

1871-80 

40*95 

43*79 

42*45 

24*42 

23^3 

23-56 

22-55 

20^5 

2Z'6i 

i88 i-go 

43-9* 

46-3* 

4^97 

23*77 

21*59 

23*24 

19*77 

i8'6g 

19*21 

1891-00 

44-71 

47*47 ; 
53*18 

40*06 

22*37 

2 I*o 6 

21*71 

19*00 

17-98 

i »*47 

X910-12 

SO*lo 

51*61 


i8*8o 

19-38 

15-58 

14*74 

1 S-X 5 

1920-22 

53-08 

56-35 

54-68 

17-75 

18*29 

14-76 

' 8'59 

14*15 

1930-32 

1 56'o 

59-5 

57' 7 

17-9 

i6*8 

17-3 

13*97 

12*86 

13*39 

1890-9* 

46-3 

4§’7 

Northern Ireland 

I 46*0 \ 21*9 1 21*6 

ai-7 

20*21 

20*53 

20-38 

1900-02 

47'1 

40*7 

46*9 

( 21*3 

21-A 

21*3 

19*59 

19*68 

19-64 

1910-12 

50*7 

51-0 

50-8 

10-7 

19*6 

19-7 

17-38 

17-59 

17*49 

1935-37 

S 5 "« 

56'XI 

1 55-75 

1 18-03 

i7'8a 

17-94 

15*05 

15*10 

i 5 -o 8 

1870-7* 

1880-83 

49-6 

50' 9 

JrfsJi Free State 

1 59'3 1 20-a 1 iq*6 

J 9*9 

l 7‘33 

16-39 

i6*Ss 

49-4 

49*9 

49*6 

30‘3 

20*0 

20*3 

i8*io 

17*45 

17*77 

1890-93 

49*1 

49 ’a 

49*1 

20‘4 

20'3 

20*4 

17-83 

17-99 

I 7 * 9 t 

1900-02 

49-3 

49-6 

49-5- 

ao-3 

20*3 

20*2 

17-85 

17-6,5 

17-75 

lglO-12 

53*0 

54*1 

53*8 

i 8-7 

i8-s 

ia-6 

16-32 

16-37 

i6-3S 

1925-27 

57-37 

57-93 

57-64 

17-43 

XT^6 

17-35 

14-33 

14' 6 3 

14-48 
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Tabi,e 50. — Mean Expectation op Life of Newly-bohn and Death 
Rates of Stationaby and of Actual Population — conlinued. 


Period 

Meaa Exjijectation of 
' Life m Years 

Death Rate of ' 

Stationary Population 

Death Rate of 

Actual Population 

M. 


Total 

AI. 

F. 

Total 

M. 

F. : 

1 

Total 


1840-59 

; 30-30 

: 40*99 

; 40*05 

1861-65 

39-05 

1 40*61 

39*8 i 

1877-81 

1 40i'‘ 

43i"j 

1 

1898-03 

' 45-23 

4S-70 

46*95 

1908-13 

1 4^'SO 

52-42 

1 50*43 

1920-23 

1 53-17 

55-ae 

' 54-10 

1871/2- 80/1 

35‘SS 

3fi-45 

36*97 

1881-90 

37-t7 

40-25 

38*67 

1891-Oa 

40*56 

43-97 

42*23 

1901-10 

44-82 

4ti-33 

4<i‘53 

igici-rr 

47*41 

S0-(|S 

49*00 

1924-26 

55-97 

sS-Sz 

57'3S 


France 


2545 

24*40 

24'97 

23*35 

33-94 

25*61 

Z4-fi3 

25*12 

23*05 

22*6i 

24*5 

2 \ 0 

23-8 

23-28 

2 r*fiQ 

22*09 

20*53 

31*30 

21*82 

uy ( i7 

20*6 

19*1 

19*8 

l<)*7o 

17-52 

19*2 

t7'9 

is-s 

18*72 

16*41 


Crerniiiny 


28*11 

26*01 

27*04 

2«*8i 

25*63 

20 9 

24*8 

25*Q, 

36*30 

23-41 

24*66 

22*74 

23-68 

23*33 

30*79 

22*31 

20*69 

21*49 

19*67 

17-67 

21*1 

19*7 

20 4 

17-50 

j6*02 

17-87 

17*00 

17 ''H 

12*42 

ii-sa 


23-13 

22'44 

20'-73 

i8'50 

17-51 


27*10 
24 8a 
22*04 

18 

i6-7S 

IIQS 


1840-51 

3 f 94 

37'76 

36-33 

HolUwi 

28*62 

1 

26*48 

27*53 

28*63 

26*24 

1850-59 

36*44 

38*21 

37-31 

27*44 

26*17 

26 ‘ 0 I 

26*23 

24*94 

1870-79 

38*4 

40*7 

39-5 

20*0 

2t*6 

25*3 

25*28 

23’57 

i88o-8g 

4?*5 

45-0 

43-7 

23*5 

22*2 

22'9 

22*10 

20*30 

1890-99 

46*2 

490 

47-6 

31-6 

20*4 

210 

10-36 

17*87 

1900-09 

Si*o 

53*4 

54-2 

19*6 

18*7 

19*3 

16*24 

IS 02 

1910-20 

55*1 

57 * 1 

56-1 

18*2 

17*5 

17*9 

13*03 

13*00 

1921-30 

01*9 

63*3 

62-7 

I 6*2 

15*7 

i6'0 

10*25 

10*05 

1831-30 

45*0 

48'0 

46-3 

Norxua, 

22*2 

V 

20*8 

21-5 

19*53 

18*21 

IS3I-40 

41 ’8 

43*6 

43-7 

23'0 

21*9 

22*9 

20 97 

10*44 

IS4J-50 

44*5 

47*9 

46-2 

22*5 

20*9 

21*7 

iS*8o 

17*43 

1846-55 

44 *g 

47*9 


22*3 

20*9 

21*6 

t8'7i 

17*43 

1856-65 

47*40 

49*95 

48*64 

21*10 

2002 

20*56 

i8*2q 

17*21 

1871/2-80/1 

48*33 

SX ’30 

49*77 

20-69 

19-49 

20*09 

17*58 

16*36 

1881/2-ga/I 

48*73 

51*31 

49-94 

20*52 

19*53 

20*03 

17*57 

16 '43 

i8gi/a-oo/i 

igoi/2-lo/r 

50*41 

S 4 *i 4 

52-22 

19*84 

18*47 

10*15 

16*77 

15-37 

54*32 

57-70 

56*26 

i8*2 

17*3 

17*8 

14*37 

13-68 

1911/3-20/1 

55*62 

58*71 

57-08 

18-04 

16*99 

17*52 

14*36 

13-27 

1931/3-30/1 

60*98 

63 84 

62*37 

16-40 

15*66 

16*03 

11*47 

11*04 

I 7 SS- 7 S 

33*9 

36-6 

35*2 

Steede 

n 

27-3 

28*4 

30*05 

27'8S 

1776-95 

34*7 

37 * 5 ^ 

36*1 

28-8 

26*7 

27*7 

27 - 6 + 

35-03 

1S16-40 

30 * 5 o 

43*36 

41*43 

25*32 

22*96 

24*14 

24*85 

22*15 

1841-45 

41*94 

46*60 

44*26 

23-84 

21*46 

22*59 

21*44 

10*05 

19*88 

1846-50 

4 J* 3 S 

4S-S0 

43*47 

24-16 

21*94 

23-00 

23*00 

1851-SS 

40*51 

44*64 

42-56 

24-68 

22*40 

23-50 

22*82 

30*56 

1856-60 

40*48 

44*15 

42*31 

34*70 

22*65 

23-64 

22-73 

20*78 

1861-70 

1871-80 

42*80 

46*37 

44'58 

23 36 

31*55 

22*43 

31*14 

19*33 

45*27 

48*62 

46*95 

22'08 

20*58 

21*30 

19*12 

17*46 

1881-90 

4 »*SS 

51-47 

50-02 

20*60 

19-43 

19*99 

17*57 

16*35 

1891-00 

50*94 

53-63 

52*30 

19-63 

18*65 

T 9 *I 

i6'§4 

15*91 

1901-IO 

5 fS 3 

56*98 

55*77 

18-33 

17*54 

17 03 

15*17 

14*62 

1911-15 

50*49 

59*24 

57*88 

17*7 

10*9 

17*3 

14-25 

13-82 

1916-20 

S 4 *« 

57*62 

56*22 

i8-2 

ir\ 

17*8 

14*77 

14*32 

1921-25 

60*73 

62*95 

61*84 

i6*5 

15*0 

i6-3 

11*08 

12*13 

1936-30 

61*19 

63-33 

64*53 

l0‘3 

15-8 

16*1 

11*96 

12*19 

i876/7'-'Ba/i 

40*53 

43*19 

4>-83 

Suifzer 

24*67 

and 

^ 3’15 

23*91 

a 4**46 

21*73 

i88i-«S 

43*29 

45-70 

44-47 


21*88 

22*49 

21*86 

19*93 

i 8 & 9 ~^D 

45 ' 7 o 

4«'47 

47-06 

21*88 

20*63 

2 t' 2 S 

30* 06 

1^41 

1901-10 

49*25 

S 3 ‘ 1 S 

SO-66 

20*31 

19-17 

19*74 

17*44 

r6*o6 

1930-31 

54*48 

57-50 

SS-flS 

i8*4 

t 17*4 

17*9 

14*03 

13*19 


^7-41 
25-49 
24 49 
21*27 
18*67 
15*69 
13*31 
lo-is 


18*85 

20*19 

i8-io 

18*05 



17*02 

16*05 

14*02 

13*80 

11*35 


28*02 

26*28 

23-45 

20*20 

2O-03 

21*65 

31*73 

20 * 

iS'S? 

lf>'04 

14-89 

14-03 

14*54 

12*00 

ia*o8 


23*07 

20*87 


I9'33 

i6'74 

13*60 
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Table 50. — Mean Expectation of Life op Newly-born and Death 
Rates of Stationary and of Actual Population — continued. 


Period 

Mean Expectation of 
Life in Years 

, Death Rate of 

1 Stationary Population 

Death Rate of 
Actual Population 

M. 

! 

Total j 

M, 1 

1 

F. 

Total 

M. 

F. 

Total 



2. 

Eastliln 

[ AND Southern 

Europe 













1866-75 

30'38 

33-10 ; 

31-70 

1 32'92 

1 30*21 

1 31*54 

34-20 

1 30*1 fi 1 

32*17 

1870-80 

i 30-95 

33-80 

32 33 

32*31 

rSg-sS 

30*03 

33 -lS 

29-38 

31*24 

1895-00 

36-78 

38 07 

37-84 

I 27 2 

1 25*7 

1 26*4 

1 27*02 

24*81 

25-80 

1900-01 

37*77 

39-S7 

38-79 

36-5 

05-1 

2S-S 

25*66 

33*74 

24*68 

1901-05 

39-14 

4 I '05 

40-07 

25*55 

24-38 

24-96 

25-20 

23*43 

! 24*30 

1906-10 

40-04 

43-84 

41-71 

1 24-60 

. 23*34 

23 97 

23*25 

21*5X 

22-36 





Bulgaria 





1900-05 1 

41*57 1 

41-70 1 

41-63 1 

24*05 1 

23-98 1 

24-02 ) 

22-78 1 

22*23 

22-51 





Finland 





1881-90 

41-39 

44 - 1 8 

42*75 

24-16 

22-63 

23*30 

21-92 

30*25 

21-07 

1891-00 

4**9 

45-6 

44-3 

23*3 

21-9 

22-6 

20-48 

19*00 

I 0*73 

igor-ro 

45*33 

48-10 

46-67 

22-o6 

20*79 

21-42 

I 8 -S 7 

17-32 

17-94 

1911-20 

43*41 

49-13 

46-18 

23-04 

20-36 

21-66 

19*34 

3 0^7 

17-81 

1921-30 

50-68 

55*14 

52-84 

19*73 

18*14 

18-92 

14-84 

13*29 

' 14-06 





Italy 






1876-S7 

35 r '2 

35 , \ 

35 t': 

28*5 

28-2 

28-4 

28-92 

27-os 

28-44 

1899-03 

42-50 

43-00 

42-78 

Z 3‘5 

23*3 

23*4 

22-86 

22* 06 

22*40 

igoc-lQ 

43 fi 

44 i\ 

4-4 

22*9 

22*5 

22*7 

22-17 

21*01 

21-58 

19x0-12 

46-57 

47-33 

46-94 

2 I*S 

21*1 

21*3 

20*42 

19*23 

19*80 

1921-22 

49-27 

50-75 

49*99 



20*0 

18-17 

, i6*02 

I 7 -S 4 

1930-3* 

53-76 

56-00 

54 * 8 § 

i8*6o 

1 17*86 

18“ 22 

15-26 

13-83 

^ H*SS 




3. O-niER Countries 




‘ 




United States of America 





II Original Registration States, Total Population 



1900-02 1 

47-38 1 

50*70 1 

4924 1 

20*80 1 


20*31 1 

17-04 1 

15-53 1 

' 16*24 

i9og-ri 1 

49-86 1 

53*34 1 

51*49 1 

30 *o 6 1 

18-78 1 

19-42 1 

16-04 1 

14*29 I 

15-18 



Massachusetts, Total Population 




1889-90 

42-50 

44-46 

43-46 

23*53 

22*40 1 

23-01 1 

20-07 1 

18*96 i 

i 9 *So 

1893-97 

44-09 

46-61 

45*32 

22*68 

21*46 1 

22-07 

20*09 

lS -39 

19*17 

igoo-oa 

46-07 

49-42 

' 47*70 

21*70 


20-97 

17-93 

i6*^ 

17*08 

1909-11 

49-33 

53-°6 

1 51*15 

20*37 

18-85 ' 

19*55 

i6-4S 

14-84 

15-63 




Hawaii, Total Population 




igig-ao 

1 47-49 1 

47-47 1 

47-39 1 

21*06 1 

2i*r6 1 

2 I'IO 1 

16-70 1 

16-46 

1 16-56 


II Original Registration States, White Population 



igoo-02 1 

48-23 

SI-08 

49-63 

1 20*73 

19-58 

1 20-15 

16-87 

15-26 

1 16*07 

IQOI-TO 1 

49*33 

5 Z-S 4 

50-89 

20*28 

1903 1 

I 19-65 1 

16-33 1 

14*59 1 

15*47 

igog-ri 

50-23 

53-6a 

51*88 

1 IQ-QI 

18-65 

29*27 

15*86 1 

14*13 

I 5 * 0‘5 

1919-20 

54*05 

1 56-41 

i 55*20 

1 18*50 

17-73 

1 lS-12 i 

13-87 1 

13*07 ! 

i 13-47 




28 States, 'White Population 




1919-20 

1 55-33 1 

57-53 1 

1 56-39 1 

is-07 1 

17-39 1 

17-73 1 

13*10 1 

12-0S ] 

12-57 



Australia iexcludins Aborigines) 




1881-90 

47*20 

50*84 

(^'o8 

2I*tO 

19-67 

20-42 

16-56 

13-68 

15*24 

1891-00 

51-0S 

^ i ' 2 ^ 

SS'87 

19-58 

18*26 

i8'92 

14-30 

ii*S 5 

13-01 

xgoi-io 

55*20 

58-84 

56-97 

j8-ia 

17*00 

17*55 

12*41 

0 * 9 t 

11*21 

1920-22 

S 9 *tS 

63-31 

61*17 

16*91 

15 'So 

i6-3S 

11 ‘03 

8-6s 

9*86 



Neta ZeaJaiid (excluding Aborigines) 




I So 1-95 

55*29 

58-09 

56-66 

iS-09 

I 7*22 

17-65 

II-I 2 

0-04 

10*14 

1896-00 

57*37 

59-95 

58-63 

T 7*43 

i6‘G8 

17-06 

10*55 

8*46 

9-56 

I90I-OS 

SS-OQ 

oo'SS 

59*20 

17*21 

i6*s2 

16*87 

10*92 

8-75 

9*90 

ICJ06-IO 

59-17 

61-76 

00-43 

i6'qo 

16*19 

16-55 

10*73 

8*^ 

9*75 

I9II-IS 

oo-oo 

63-48 

62*19 

16-40 

15*75 

i6'08 

10*29 

8*05 

9*22 

1921-22 

62*76 

65-43 

64-07 

15*93 

iS‘28 

IS'6i 

9‘93 

7-8i 

8-73 
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What is the range of the correct death rate ? We saw that 
the crude death rate in New Zealand is 8 per 1,000. It is 
inconceivable for a correct death rate to be as low as 8 per 
1,000, since this would imply an expectation of life of 125 
years. In New Zealand, where actual mortality is lower than 
in any other country in the world, the mean expectation of 
life of the newly-born (1933) is 68 years. The correct death 
rate, then, is 1/68 or 147 per 1,000, In the case of Ne w 
Z ealand the cr ude death rate is only abo ut halfashig h as th e 
c orrect death rate derived from the life tabl e. The reason 
for this big discrepancy is the peculiar age composition of 
the New Zealand population, which is mainly due to very 
considerable immigration in former times. The lowest 
correct death rate, then, is now 147. And it is hard to con- 
ceive how it will ever be much lower, because a correct death 
rate of ii would presuppose a mean expectation of life of 
90 years. 

The correct death rate, on the other hand, may be very 
high. When 50 years ago (1881-1882) in Moscow the majority 
of the newly-born died in their first year of age, the correct 
death rate reached 61.^ 

In England, as in the whole of Western and Northern 
Europe, the correct death rate is 16 or 17, while the crude 
death rate is 12. The difference between the two rates is so 
large because even in Western and Northern Europe, where 
emigration has exceeded immigration, the age composition 
of the population tends to lower the number of deaths. 
Mortality is everywhere high among the youngest children 
and among the oldest persons, while it is practically negligible 
in the age from two or three until about 50 years. Since 
at present the number of young children is small (because 
so few children are born), and since at present the number 
of old persons is small (because the older generation was 
subject to a high mortality), the crude death rate must neces- 
sarily be low. But this low death rate cannot possibly, last 

* Computed from Academic des Sciences d’Ukra'ine, Travaiix de I'ln- 
stitut d^mographique, vol. v, Ptoukha, M., Mortaliti en Rtissie el en Ukraine, 
p. 181. 
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with present mortality. The persons between 15 and 50 
years, who are now so numerous, will grow older and 
will thereby swell those age groups where death claims 
most victims, while there are not sufficient children to fill 
up the age groups which are more or less secure against 
death. 


3. Standardized Death Rate 

The fact that the crude death rale is a most inadequate 
gauge for measuring the difference between the mortality 
of various countries or the trend of mortality is universally 
recognized. But the trouble involved in computing a com- 
plete life table and the ignorance or neglect of the fact that an 
abridged life table is only a few hours’ work, and provides a 
death rate sufficiently accurate for any demographical study 
have induced many statisticians to seek another substitute for 
the crude death rate. The most common substitute chosen 
in England is the standardized death rate. 
jiV^’-As shown on p. a standardized death rate may be 
computed through the “ direct ” or through the " indirect ” 
method. We shall not discuss here the various applications of 
these two methods in England and elsewhere,^ but shall 
confine ourselves to presenting the method which has been 
used in the official English statistics since the beginning of this 
century. At this time “ it was decided to adopt in future 
work, by the method of direct standardization, a standard 
population consisting of the population of England and 
Wales as enumerated at the Census of 1901, and to re- 
calculate by reference to this standard such of the rates for 

^ A “ History of Standardization ” is given in The JRegisUfir-GeneraV s 
Decennial Supplement, England and Wales, 1921, Part III, pp. xwcv-xlii, 
London, 1933. It is confined to England, and the reader should keep this 
fact in mind, A satenaent like; “ In 1891, Dr. Ogle, to whom the direct 
method of standardization seems to be due , . should not be interpreted 
as meaning that this method was first proposed by Pr. Ogle (1891). It had 
been amply used before that, for instance, by the Statistical Office of 
Hamburg (see Stalktik des Hamhmgischeti Stoats, Heft XII, II. Ab- 
tkeilung, p. 4S, Hamburg, 1883). But' Dr. Ogle apparently was the first 
EnglislOTiaft to propose it. 
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earlier periods as might be necessary.” ' The reason for 
adopting the age composition found at the census of 1901 
as a standard was not because this age composition was 
considered “ normal,” but because it differed considerably 
from the age composition found at former censuses : 

The tabulated results of the census of 1901 showed such a remark- 
able change in the age-constitution as to make it evident that the 
proportion of deaths to population in 1901 and recent previous years 
were not fairly comparable with those in earlier years. “ 

The standardized death rales for 1933 •'* have been found 
by computing (i) what would have been the death rate of the 
total population for this year, if mortality at various ages 
had been for males and for females as it was in 1933, but sex 
and age composition as it was in 1901 ; (2) what would have 
been the death rate of the male and the death rate of the female 
population, if mortality at various ages had been for males 
and females as it was in 1933, but age composition both for 
males and females as it was for the total population in 1901. 
Table 51 shows the procedure. It may seem surprising that 
the standardized death rates for males and for females have 
been computed without regard to the differences in sex 
composition, and it may seem preferable to compute the 
standardized death rate for the males by dividing col. (5) by 
col. (4), and col. (10) by col. (9). This method was used, 
indeed, exclusively until 1913. In the Registrar- General’s 
Report for that year the tables still gave the results of the 
earlier method, showing a death rale of 13 -8 for males and i2*i 
for females,* But a footnote to the table said : 

The Standardized death-rates for Persons are those which would 
have been recorded if the sex and age constitution of the population 
had been the same as in 1901. Those for Males and Females are 
standardized for differences of age constitution in each sex, but not 
for differences between the two sexes. See note, p. xxxvii. 

^ Decennial Supplement, igzt. Part III, p. xxxvii. 

® Sixty-Fourth Annual Report (igoi), p. xvi. 

® See The Registrar-General’s Statistical Review, 1933, Tables, Pait I, 
Civil, pp. 6-8. 

* Sec Seventy-Fifth Report (1912), p. 20. 
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The text indeed reads as follows : ' 

The standard mortality * of males in igi3 exceeded that of females 
by 14 per cent . . . 

From 1913 on the standardized rates for males and for 
females were computed exclusively through the method shown 
in Table 51. They exaggerate the difference between male 
and female mortality. It would, it seems to us, convey a 
better picture of this difference if the male mortality were 
3073-0 

shown to be -5 =10-5 (instead of 10-9) per 1,000 and the 

4 ° 3.543 

4731-0 

female mortality —9-1 (instead of 8-8) per 1,000. 

However, the standized death rate for the total population, 
which in 1933 was 5-073 4-4'72i =9794 per 1,000, shows 
accurately what the crude death rate in 1933 would have 
been if the sex and age composition had been the same as in 
1901. Obviously this rate by itself is not instructive since 
it does not refer to actual mortality in 1933, which, if computed 
by relating the deaths of 1933 to the population of 1933, was 
12-304, and which, if derived from the life table, appears to 
be 16-45. The reason why the standardized rate for 1933 
appears so low is that the older age groups with their high 
mortality comprised in 1901 a much smaller proportion of the 
population than in 1933. Let us see whether the standardized 
rate of 1933 becomes more instructive when compared with 
Standardized rates of earlier years. For 1901, the standardized 
death rate was, of course, equal to the crude death rate, namely, 
16-957. standardized death rate thus deereased from 

1901 to 1933 by 43-2 per cent, while the crude death rate 

^ Ibid., p. xxxvii. 

* l.e. by the ordinary method of calculation by which the death-rates 
at ages for each sex are applied to the number of the sex living at each age 
in a standard million, Butthis method of comparison, while fair as between 
dates or localities, is inapplicable to a comparison between the sexes since 
it ignores the less favourable age-constitution of the female element in the 
standard population. To allow for this the age-group death-rates for each 
sex have been applied successively to the 1901 standard million of persons 
without distinction of sex, with the result that the male lates yield a 
mortality of 14,237 per million and the female rates one of ii, 753 - Thus 
tire true measure of excess of male mortality is ai per cent., and not 14. 
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decreased by only 27-4 per cent. But the crude death rate 
itself decreased more than the correct death rate derived from 
the life table. The standardized death rate, therefore, makes 
appear the reduction of mortality in the course of this century 
much larger still than the crude death rate. 

Would the standardized death rates convey a less distorted 
picture of the trend of mortality if another standard were 
chosen ? Table 52 shows what would have been the stan- 
dardized death rate for 1901 if the sex and age composition 
had then been what it actually was in 1933. It appears that 
under this assumption the standardized death rate for 1901 
would have been 9-496+9'298— 18795. Since for 1933 
the standardized death rate would be equal to the crude 
death rate, namely, 12-304, the decrease would appear to have 
been 34-5 per cent as against 42-2, if the age composition of 
1901 is chosen as a standard. The difference from the trend 
shown by the crude and the correct death rate is smaller, 
but still very large. 

The trend of the crude, the standardized, and the stationaiy 
death rates was as follows : 


Period 

Crude 

Standardized 

Stationary 

1871-1880 

20*49 

20-3 

23-28 

1881-1890 

18-73 I 

iS-6 

22-03 

1891-1900 

i8-ig ! 

i8*i 

21-78 

I9OI-I9IO 

15-36 

15*2 

19-83 

X9ro-i9r2 i 

13-77 1 

13-4 

18-73 

1930-1923 ’ 

12*42 

11*6 

17-38 

1933 

12-30 

9*8 

1 

i 6-45 


From 1871-1880 to 1920-1922 the crude and the stan- 
dardized death rates differed very little from each other, 
the former decreasing by 39 per cent, the latter by about 
43 per cent. But from 1920-1922 to 1933 crude death rate 
decreased by only i per cent, while the standardized death 
rate decreased by 15 per cent. The death rate of the stationary 
population, on the other hand, decreased from 1871-1880 to 
1920-1922 by only 25 per cent, and from 1930-1922 to 1933 
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by 5 per cent. The standardized death rate is, then, a still 
less adequate gauge for the measurement of mortality than 
the crude death rate. 

It would be also a mistake to believe that standardiza- 
tion of death rates is useful in measuring mortality from 
various causes. The best method of ascertaining the relative 
importance of each cause of death is to subdivide the deaths 
by age derived from the life table according to causes of 
deaths. 1 The results of such a computation are shown in 
Table 53 for a few selected causes of deaths for England, 


Tadle S 3 . — Male Mohtality AcconniNO to Life Table by Causes of 
Deaths, England, 1933. 







Diseases of 


Years 
of Age 

All Causes 

Influenza 

Tuber- 

culosis 

Cancer 

Respira-* 

tory 

^ystem 

Digestive 

System 

Other 

o-i 

70.56 

1*01 

0*94 

0*03 

13-66 

8-48 

46-44 

1-4 

2 S'I 0 

1*13 

2-31 

0 14 

7-89 

2*19 

11-44 

S -9 

10 19 

0*27 

i*o6 

0*12 

I '33 

0*92 

6*49 

10 --I 4 

6'6o 

0 20 

0 84 

o*og 


0*61 

4*28 

15-19 

II 25 

o *|3 

2*97 

0*10 

0*88 

0*69 

6*02 

SO-24 

14 28 

0*00 

5*17 

0*20 

1*08 

0*79 

6-44 

as-29 

14*15 

0-74 

4*ao 

0.36 

I-IS 

0 8s 

6*15 

30-34 

iS'6i 

1*07 

406 

0*03 

1*60 

I'lO 

6 20 

35-30 

ig'96 

1*72 

S'IS 

I 33 

2-78 

1*31 

7-68 

40-44 

2643 

2*35 

5*46 

2*35 

3-60 

I- 9 I 

10*76 

45-49 

37*02 

3*09 

5*8i 

4-57 

5-28 

3 03 

15-84 

50-54 

49'34 

3*17 

5*50 

7*68 

6-s6 

3*43 

a 2 ' 9 J 

55-59 

65*62 

3 ' 2 i 

480 

12 10 

rsi 

4'?4 

33*90 

60-64 

84-66 

3*28 

3-46 

17 10 

8'iz 

4*00 

48*10 

65-59 

112*54 

135*36 

3*40 

2*20 

21*72 

9*95 

4-83 

70*44 

70-74 

4*29 

i*i8 

21-09 

12-27 

4*44 

92*09 

75 - 79 , 

138*78 

5 20 

0*41 

16*82 

13*95 

3*59 

98*81 

So and 
more 

i 6 i *95 

7*02 

0*22 

10 84 

19*45 

3*27 

121-15 

Total , 

1,000 00 


57*33 

117*32 

117*73 

S0'08 

61S 26 


1933. Since, according to the male life table 929-44 out of 
1,000 live-born survived the first year of age, 70-56 died from 
all causes in the first year of age. Since 304 of the 21,311 
male deaths under one were caused by influenza, i-oi out of 
1,000 live-born died from influenza in their first year of age. 
The corresponding proportion of deaths from influenza -at 
age one to four years was 1-13, and the proportion for all 
ages was 42-28. Out of 1,000 deaths 42-28 were thus due to 

* See BSckli, Die Beioegung der BevSlkerung der Stadt Berlin in den 
Jaltren 1869 bis 1878, pp. 68-71, XV-XIX, Berlin, 1884, 
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influenza, S7‘33 to tuberculosis (all forms), etc. Table 54 
shows the relative importance of the various causes of deaths 
computed from the total number of deaths, from the stan- 
dardized death rate and from the death rate of the stationary 
population as well as the crude, the standardized, and the 
stationary death rates, 


Table 54. — Propoutions or Male Deaths and Death Rates by Causes, 
Enoland, 1933. 


Causes j 

Deaths 

j Per 1,000 Deaths 

Dc.ith Rates 

Ciude 

1 

Standard- 

ized 

Station- i 
ary 

Crude 

Standard- 

ized 

Station- 

ary 

Influenza. , . 

(i) 

(2) 

(J) 

(4) 

(s) 

(6) 

(7) 

10,926 

436 

42 4 

42 3 


0 463 

0 718 

'rviheiculosis 

18,734 

J3,S.17 

74 7 

84-5 j 

57 3 

0*901 

0 974 

Cancor . 
iJisea^C'^ Rc'ipira- 

Its t 

94*8 1 

1 

117*3 

1*4')0 

1 03S 

I 903 

lory Systein . 
Diseases Djges- 

30.269 

120'S 

i2^'i : 

117 7 

1-564 

1-442 

2-000 

live System . 

14, oo.^. 

55-0 

62'6 j 

SO 1 

0 723 

0 684 

0 85 1 

Other . . , 

147.855 

sSg-o 

583-6 j 

6i5-3 

7 639 

6 395 

, 10454 

Total . 

250,625 

I ,OOQ 0 

1,000 0 , 

1,000 0 

12 948 

10-920 

1 16 990 


Cols, (t), (s), ( 6 ), seo Die RcgiUrar-GeneraVs Statistical Renew of England and WaUs^ 
1933. Tubles, Part I. Medical, pp. 9-42. 

Col. (2) computed from col. (i). 

Col. (3) computed from col. (6). 

Col. (4), see Table 53. 

Col. (7) computed ftotti col. 4. 

The standardized death rates convey an utterly wrong picture 
of the importance of the various causes of deaths ; the rate 
for tuberculosis is nearly twice as high as the rate for influenza 
and almost as high as the rate for cancer ; the rate for cancer 
is nearly 30 per cent lower than the rate for diseases of the 
respiratory system. The correct death rate for tuberculosis 
is about 35 per cent higher than the rate for influenza and less 
than half as high as the rate for cancer ; the correct rate for 
cancer is practically the same as that for diseases of the respira- 
tory system. The relative importance of the various causes of 
deaths can be derived more accurately from the crude than 
from the standardized death rates. 



















CHAPTER VI 


THE BALANCE OF BIRTHS AND DEATHS 

I. Vital Index 

A HUNDRED years ago the earth was inhabited by about 1,000 
million people. Scores of milliards ^ of human beings had 
been born before that ; but all with the exception of one 
milliard had died, and this milliard has also died since. To-day 
the earth is inhabited by about 2,000 million people. They 
are the survivors of perhaps 5,000 million children born in the 
course of the last hundred years, and they will, in all likelihood, 
also be dead 100 years hence. The upper limit of a hundred 
years for human life has perhaps not changed in the course of 
time. But the proportion of people who live more than fifty 
years has increased enormously. As a consequence thereof 
deaths lagged considerably behind births in the last hundred 
years, and the excess of births over deaths in that short period 
was about as large as in the preceding scores of thousands of 
years. 

The difference between the number of births and deaths in a 
given time determines the extent of population growth or 
population decrease in that period. This, according to 
Graunt (1662), is the main reason “ why the Accompts of 
Burials, and Christnings should be kept universally ” : ^ 

There seems to be good reason, why the Magistrate should himself 
take notice of the numbers of Burials, and Christnings, viz. to see, 
whether the City increase or decrease in people ; whether it increase 
proportionably with the rest of the Nation ; whether it be grown big 
enough, or too big, eS-c.® 

He ascertained that in London “ in 40 years, from the 
year 2603, to the year 1644, exclusive of both years, there 

^ A milliard is one thousand tnillion. 

® Graunt, Natural and Political Observations, rst ed., Index. 

» Ibid., p. 12. 
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have been set down (as happening within the same ground, 
space, or Parishes) although differently numbered, and divided, 
363,935 Burials, and but 330,747 Christnings.” 

From this single Observation it will follow. That London hath 
decreased in its People, the contrary whereof wc see by its daily 
increase of Buildings upon new Foundations, and by the turning 
of gicat Palacious Houses into small Tenements. It is therefore 
ceitain, that London is supplied with People from out of the 
Coimlioy, whereby not onely to repair the overplus difference of 
Burials above-mentioned, but likewise to increase its Inhabitants 
according to the said increase of housing.^ 

But, if we consider what I have upon exact enciutry found true, 
vis. That in the Countnc,-' within ninetie years, there have been 
6339 Christnings, and but 5280 Burials, the increase of London 
will be salved without infening the dectcase of the People in the 
Countne ; and withall, in case all England have but fourteen times 
more People than London, it will appear, how the said increase of the 
Country may increase the People, both of London, and it self . . A 

In “ The Index ” to Graunt’s book these sections are 
summarized as follows : 

42. That in London there have been tseelve Burials for eleven 
Christnings. 

43. That in the Countiy there have been, contrary-wise, sixty three 
Christnings for fifty two Burials. 

This ratio of deaths to births or births to deaths has been 
computed frequently in the course of the following two 
centuries, especially for communities in which no census had 
been taken and births and deaths, therefore, could not be 
related to population. But such ratios tell us less about 
population increase than the difference between the numbers of 
births and deaths and they tell us nothing about the reproduc- 
tion of the population. Quelelet (1869) among others has 
warned demographers against drawing conclusions from these 
ratios : 

Assuming, for instance, several countries, each with 3 deaths for 
4 births ; can one say that these countries are in equally happy 
conditions ? I am far from thinking so. Russia, in 1858, had one 
birth for 20'S inhabitants, and one death for 26'6 ; which makes a 

‘ Ibid., pp. 41-42. 

^ That IS in “ a certain Parish in Hampshire " {ibid., p. 63). 

* /W., p. 42. 
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ratio of about 3/4. Belgium showed the same ratio since during the 
years 1831 to i860 she had on an average 33-0 deaths per year and 
44-3 births. But the significance of the ratios is quite different 
although the mathematical values are the same : this latter science, 
it is tiue, does not see any essential difference between the two frac- 

tions --:-7 and , which it considers practically equal to t/a- 

26-6 4^1-2 

but the statistician takes into account the nature of the figures, and 
he does not mix the productive ages with the ages of childhood.’- 
It is important to know the nature of the increase of a population 
since the figures of the births and the deaths are insufficient without 
taking account of the population figure. . . . All that can be said in 
general is that the value of the ratio of births to deaths may remain 
the same under the most different conditions.® 

Let us suppose that in a nation the ratio of births to deaths were 
"it 

- : this value would remain the same if the two terms of the fraction 
a 

are multiplied by the same coefficient, for example by a ; one would 

tl • Cl 

have -7— . Now, this value need not change numerically and yet 

produce results which differ greatly in the eyes of the statistician. . , 

If, for instance, it happened that England yielded double the 
yearly number of births and that they should be set off by the double 
number of deaths, nothing would be changed in the ratio of increase ; 
but the prudent man could judge the multiplied sorrows and the 
considerable losses which the country would experience under such 
circumstances.^ 

Quelelet succeeded temporarily in abating the temptation 
to draw far reaching conclusions from the ratio of births to 
deaths. But fifty years later the well-known American 
biologist Raymond Pearl declared “ that there is no other 
statistical constant which furnishes so adequate a picture as 
this of the net biological status of a population as a whole at 
any given moment.” ^ Since on his authority the United 
States Census Bureau has computed such ratios, it seems 
necessary to analyse this new attempt of using the ratio of 

’ Quetelet, A,, Physique Sotiole, vol. i, p. 344, Brussels, i86g. Quetelet 
actually meant to say that Belgium in 1851-1860 had one birth for 33'0 
inhabitants, and one death for 44*z. 

® Ibid., p. 345. 

® Ibid., pp. 346-347. 

< Ibid., p. 347, ^ , 

“ Pearl, Raymond, * The Vitality of the Peoples of America,” American 
Jmirnal of Hygiene, vol. i, p. 647, September-November, igzx. 



THE BALANCE OF BIRTHS AND DEATHS 199 

births to deaths as a criterium for vitality. Pearl himself 
states : ^ 

My study of the population problem began in 1920 with an 
examination of the course of the vital index (birth-death ratio, 100 
births /deaths) duiing and following the war in the chief cities and 
countries. 

But in making this statement his memory failed him. 
The vital index appearing in his early writings 2 was not 
the ratio of 100 births to deaths, but the ratio of 100 deaths to 
births : 

The relation of birth-rate and death-rate changes to population 
changes is a simple one and may be put thi.s way. If in a given 
time unit the percentage 

too Deaths 
Births 

has a value less than too, it means that the births exceed the deaths, 
and that the population is increasing within the specified time unit. 
If, on the other hand, the percentage is greater tJian 100, it means 
that the deaths are more frequent than the births, and that the 
population is decreasing, again within the specified time unit. The 
ratio expressed in (I) may be conveniently designated as the vital 
index of a population.^ 

He called particular attention to the fact that the preliminary 
vital statistic figures for France and England indicated for 
1920 a very low ratio of deaths to births. “ With an increase 
of 157 per cent in marriages in 1919 over 1918 . . . the 1930 
vital index for France may well prove to be considerably 
below 100,” 

In England and Wales the provisional figure indicates that 1920 
will show a lower vital index than that country has had for many 
years. 

Altogether, these examples, which include the effects of the most 

^ The Biology of Population Grouith, p. 3, New York, 1925. 

“ See “ The Effect of the War on the Chief Factors of Population Change,” 
Science, June 4, 1920, New Series, vol. 31, pp. 353-356 ; “A further 
Note on War and Population,” Science, February 4. 1921, vol, 33, pp. 120- 
121 ; The Biology of Death,pp, 244-246, Philadelphia, 1922. 

“ Pearl, “ The Effect of the War,” Science, New Series, vol. 31, pp, 553- 
SS 4 - 

11 
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destructive war known to modern man, and the most devastating 
epidemic since the Middle Ages, furnish a substantial demonstration 
of the fact that population growth is a highly self -regulated biological 
phenomenon. Those persons who sec in war and pestilence any 
absolute solution of the world problem of population, as postulated 
by Malthus, are optimists indeed. As a matter of fact, all history 
definitely tells us, and recent history fairly shouts in its emphasis, 
that such events make the merest ephemeral flicker in the steady 
onward march of population growth,^ 

So much was he impressed by the 1920 ratio of deaths to 
births in England that he did not see that mortality was 
practically the same as before the War, and that the stupendous 
increase of marriages since the War had failed to raise fertility 
above the pre-war level. ^ 

He realized, however, that “ a lower vital index ” was a 
strange expression for a higher vitality, and in his later 
writings replaced the ratio 100 Deaths to Births by the 
ratio 100 Births to Deaths. This ratio, he said in 1922, 
“ measures more effectively than any other demographic 
function yet devised the essential biological fitness of a 

Pearl, “ A further Note on War^and Population,'” Science, New Series, 
vol. S3, p. 121. 

“ As late as 1930 he stated : 

“ The population of England and Wales is today exliibiting a greater 
purely biological survival value as a whole population than it was three- 
quarters of a century ago. Whether it is a mentally, morally or anthropo- 
metrically fitter population does not now concern us. We arc dealing 
here solely with the fact that, taking the people of England and Wales as a 
whole, slightly over two babies were born for every death per year in 1930, 
as against i'4 babies per death, per year in 1838-1839. 

Now this result will strike any one informed as to the sociological and 
eugenical literature of the last two decades as curiously at variance with 
the pessimistic tenor of that literature, taken as a whole. It has been pro- 
nounced front high places that the general trend of British people was 
biologically do'wnwards, that they were in fact becoming a decadent race. 
Abundant quotations in support of this contention could be cited, weie 
apace available and were it necessary. This gloomy view has had its 
foundation mainly upon the fact that, since the quinquennium 1875-1880, 
the birth rate in England and Wales has been falling rather rapidly . , . 

But from a purely numerical viewpoint, what matters a falling birth rate 
if the death rate fails even more rapidly, eo that the net survivorship at any 
instant of time is constantly getting higher ? ” 

(Pearl, Raymond, “ Some Aspects of the Biology of Human Populations,” 
Siman Biology and Racial Welfare, ed. by Edmund V. Cowdry, p. 531, 
London, 1930, Repiinted in Collected Papers from The Institute fen' Biologi- 
cal Research of The Johns Hopkins Umvernty, vol. iv, Baltimbie, 1930.) 
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population, in the sense of organic evolution.” 1 In 1923 he 
summarized his views as follows : ^ 

The writer has elsewhere suggested that the temi “ vital index ” 
be used to designate that measure of a population’s condition which 
is given by the ratio of births to deaths within a given time. It may 
fairly be said that there is no other statistical constant which furnishes • 
so adequate a picture as this of the net biologic status of a population 
as a whole at any given moment. If the ratio 100 Births/Deaths 
is greater than 100, the population is in a growing and in so far 
healthy condition. If it is less than 100, the population is biologically 
unhealthy. Depopulation may not be actually occurring if there is a 
sufficient amount of immigration to make up the deficiency in births. 
But fundamentally and innately the condition is not a sound one from a 
biologic standpoint, though under certain circumstances it may be 
from a social standpoint. It is curious, in view of the obvious 
significance of this constant, the vital index of a population, that so 
little attention is paid to it by demographers. After much study of it 
I am convinced that no single figure gives so sensitive a measure of the • 
vitality of a nation or any subgroup of people as this does. There 
appears to have been no adequate general discussion of it since that of 
Wernicke * in 1889, and even he does not use it in the most effective 
manner or form. Sundbarg f proposed its use as a “ measure of 
civilization ” of different peoples. Rubin % criticized Sundbiirg, 
but only in respect of technic, proposing as a measure of civilization 
D“/B in place of D/B, where D=deaths and B=births. Recently 
Pell § has dealt with the idea implicit in the birth/death ratio, but in a 
most inadequate matmer. 

As to the authorities here quoted by Pearl it should be said : 

Wernicke computed the ratio of births to deaths only for 
the sixteenth, seventeenth and eighteenth centuries, for which 
he had no adequate census data. For the nineteenth century 

^ Pearl, Raymond, and Burger, Magdalen H,, “ The Vital Index of the 
Population of England and Wales, 1838-1920,” Proceedings of the National 
Academy of Sciences of the United States of America, vol. 8, 1922, p. 71. 

® Pearl, Raymond, Introduction to Medical Biometry and Statistics, 
pp. 168-169, Pliiladelphia and London, 1923. 

■" Wernicke, J. ; Das Verhaltniss zwischen Geborenen und Gestorbenen 
in historisoher Entwicldung und fur die Gegenwart in Stadt und Land, 
Jena, 1889, vi, and 91 pp. 8vo. 

t Sundbarg, G. : Dodstalen sassom Kulturmiltare, Nationalokonoraiska 
Fbreningens Forhandlingar, i, Aarcl, 1895, Stockholm, 1896. 

I Rubin, M. ; “A Measure of Civilization,” Jour. Roy. Slat. Sac., vol. 60, 
pp, 148-161, 1897. 

§ Pell, C, E.: -The Law of Births and Deaths, London (Unwin), 1921, 
192 pp. 
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he did not compute such ratios, and at no place of his book 
does he indicate that he considers them to be a means of 
measuring the vitality of a population. 

The mention of Sundbarg and Rubin is still less to the point. 
Sundbarg, following the example of DTvernois,! proposed to 
use the death rate as a measure for culture. 

Every rational human activity has, as its innermost purpose, the 
struggle for life, against disorganisation and death. But it is just 
these rational activities of mankind which we comprehend in the term 
civilisation. Thus the figures of mortality must, in truth, be also a 
measure of how far civilisation has been able to repel the forces of 
death. It is not implied by this, that the mortality returns may be 
employed, for this puipose, in a purely mechanical fashion, so that, 
with the mere figures, one might be able, without more ado, to read 
off by how much per cent, one country’s civilisation stood higher 
than that of another. If we would ascertain the meaning of the 
figures of mortality, it is necessary, not only to study these on their 
own account for the different places and times, but also the whole 
circumstances, so far as we can procure information about them. 
It is, however, my conviction that the result of this will, in the end, 
bo that the mortality returns will prove an excellent gtdding thread 
to a comprehensive estimate ; in truth, the best which can be found.® 

Rubin did not criticize Sundbarg “ only in respect of 
technic ” ; their disagreement was fundamental. 

However, I do not quite agree widi Hr. Sundbarg in Kis 'funda- 
mental view, and it is to this disagreement and the emendation I 
wish to propose, that this article will be devoted. 

Let us even suppose it were perfectly true that the greatness or 
smallness of the figures of mortality is an evidence of the strength with 
which, by the conscious and unconscious co-operation of commimity 
and individual, we contrive to keep back death, it is, after all, but a 
maintaining, not a creating strength. But, no more than the human 
race itself, can. civilisation continue without renewal. The two most 

^ See D’lvemois, Sir Francis, Stir la mortalite proportiondle des peuples, 
consid 4 rei comme tnesure da leur aisance at de leur civilisation, Geneva. 1833. 
See also D’lvemois, Sur la fieondite at la mortality proportionelles das 
peuples cortsidirees comme mesures de leur aisance et de leur civilisation, p . 1 , 
Geneva, 1836 r “ That the increasing or decreasing proportion of their 
mortality Js the least uncertain sign of the conditions of the masses and tlieir 
respective civilisations.” 

® Quoted from the translation given in Rubin, Marcus, “ A Measure of 
Civilisation,” journal of the Royal Statistical Society, vol. lx, 1897, pp. 148- 
149. Sundbarg and Rubin used the word " kultur ” instead of civilization. 
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active instincts in all living things arc those of self-preservation and 
reproduction, both alike necessary for the conservation of life and of the 
human race. Smallness of the figures of mortality is an expression of 
the triumph of self-preservation, but this must not be purchased 
at the cost of the increase of the race, which finds its expression in the 
figures oj natality. The way in which the human race regulates the 
figures of natality is the reverse of the medal, and it cannot be omitted 
in a complete estimate of “ civilisation.” ^ 

The bulk of Rubin’s paper is devoted to the proof that 
“ the birth-rate must only be used as a corrective in connection 
with the death-rate where the question is that of the standard 
of civilisation.” But since we are not concerned here with the 
measurement of civilization — either through D or through D /B 
or through D^/B or through the per head consumption of soap 
or through any other symbol — ^we shall not enter into a 
discussion of Rubin’s argument.^ 

Pell likewise did not at all deal “ with the idea implicit 
in the birth/death ratio,” and never computed this ratio. 
Like Muret and other writers of the eighteenth century, he 
found that “ in human society birthrate and deathrate rise 
and fall together with remarkable regularity,” 3 and came to 
the conclusion “ That the decline in the birthrate is mainly 
due to a natural law which adjusts the degree of fertility to 
suit the deathrate of the race.” ^ 

Pearl himself computed the ratios deaths/births or births/ 
deaths on a very large scale. He thus calculated such ratios 
for England for each quarter from 1838 to 1920 and for each 
state of the United States Birth Registration Area, 1915-1920, 
distinguishing native whites, foreign-born whites, and negroes, 
as well as rural and urban districts. Pie computed in many 
cases also “ age-specific vital indices.” The Bureau of the 
Census in a similar manner computed “ age specific vital 

^ IHd., p. 149. 

® It may be mentioned incidentally, that Sundbarg replied that the 
advantage gained by the introduction of B into the index is problematical, 
and that on this ground he claimed the use of the death rate, pure and 
simple, as an index of civilization as most satisfactory (see ihid., p. 161). 

Pell, Charles Edward, The Law of Births and Deaths, being a Study of 
the Variation in the Degree of Animal Fertility under the Influence of the 
Environment, p, 43, London, igzi. 

'* Ibid,, p. 190, 
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indices for native and foreign-born white women ” for each 
registration state in 1920-1922. The Bureau commented on 
them as follows : 1 

The following vital indices have been computed by the method 
described by Doctor Pearl in his “ Medical Biometry and Statistics,” 
pages 168 to 173. For example, the vital index for native white 
women aged 20 to 24= 

Births to native white women aged 20-34 (100) 

Deaths of native white women aged 20-24 

Owing to great differences in the age distribution of native white 
women as compared with foreign-born white women, the vital 
indices for the broad age group 15 to 44 arc much less valuable for 
comparisons of the native with the foreign-born than are the vital 
indices for the S-year age groups. The following arc a few of the 
interesting 1922 figures which appear in this table : 

For native white women aged 15 to 44, the three highest indices 
are for Utah (3100), Nebraska (3014), and Virginia (28987), and the 
three lowest are for California (13787), Massachusetts (14247) and 
New York (isga’g). 

Native white women aged 20-24 have a vital index of 3630-6, 
while foreigit-born white women of the same age have a vital index 
of 4795-3. For native white women of this age the lowest vital 
index (2592-3) appears for Massachusetts and the highest (5808-6) 
for Nebraska. For foreign-born white women of this age com- 
patatively high indices appear, for example, for Pennsylvania (6697-4) 
and for Connecticut (5822-2). Similar differences throughout the 
table emphasize once more the fact that foreign-bom white women 
as a class have more children than native white women. The vital 
indices available for Negroes are much lower than those for native 
white women. 

It is hard to see from what standpoint these figures should 
be " interesting.” Who could be interested in the information, 
that ” the vital indices available for Negroes are much lower 
than those for native white women,” since the reproduction 
of the negroes Was actually not lower than that of the native 
whites ? ^ 

The attempts to measure the balance of births and deaths 

^ Birth, Stillbirth, and Infant Mortality Statistics for the Birth Registration 
Area of the Urdied States. 1922, p, 17, Washington, 1924. 

_ * See, for instance, Whelpton, P. K., " Population, Trends in Differen- 
tials of True Increase and Age Composition,” American Journal of 
•Sociology, vol. XXXV, 1930, p. 872. 
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by computing the ratio of births to deaths form a striking 
example of the many futile methods which in course of time 
have been used for this purpose. Reproduction cannot be 
measured by the exclusive use of vital statistics or of census 
data, and it cannot be measured by combining vital statistics 
with census data, without taking into account fertility and 
mortality at the various ages. 

,3, Net Reproduction Rate 

Raymond Pearl (1923), in referring to the decline of the 
birth rate in England, says : “ But from a purely biological 
view-point, what matters a falling birtli rate if the death rate 
falls even more rapidly, so that the net survivorship at any 
instant of time is constantly getting higher ? ” 1 Like many 
others, then, Pearl did not realize that, however low may be 
the number of deaths, there must be a definite and rather 
considerable number of births in order to insure the reproduc- 
tion of th e popula tjog.. Even iFlsaiah’s vtsTonT became true 
thaF^He^child shall die an hundred years old,” it would still 
be necessary that on the average each woman have two children 
who in turn become parents of two children, etc., if the 
population were not sooner or later to decrease. 

Let us consider conditions in Western and Northern Europe. 
Ninety years ago births exceeded deaths by 1,000,000. In the 
first decade of this century the average yearly excess had risen 
to over 1,600,000. By 1933 it had dropped to 600,000. No 
one will deny that the excess of births has shrunk considerably, 
but many people believe that after all an annual increase of 
600,000 proves that reproduction is still ample. 

As a matter of fact, births still keep up amply with deaths 
even in Western and Northern Europe. But this does not 
imply that the reproduction of the people of Western and 
Northern Europe is still ample, \If the newly-born were 
merely to replace the dead, it would only be necessary for 
births to equal deaths, and if no death occurred, no birth 

would be needed. This consideration in itself shows that 

* 

Pearl and Burger, " The Vital Increase of the Population of England 
and Wales,” p. 75. 
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something must be wrong with the usual comparison of births 
and deaths. If in a given population no death occurred 
and no birth, such a population would continually grow older, 
and after 50 years there would be no more women of child- 
bearing age and no more men with full physical working 
capacity. The total population would still be as large as 
50 years earlier, but in the meanwhile it would have done 
nothing towards its reproduction, and it would have lost any 
future chance of reproduction*^ 

A comparison of yearly births and yearly deaths is not 
sufficient to' allow a judgment upon vitality. If in a given 
country the number of aged persons is small and the number 
of persons in the best years of life is large, this country may 
have a low death rate and a high birth rate even if mortality in 
each age group is large and if fertility is small. The possibly 
large excess of births over deaths in such a country may give the 
impression of a vitality still high while perhaps fertility in fact 
is no longer sufficient to enable the population to hold its own. 
In spite of the still large excess of births over deaths, mortality 
and fertility may already be such that if they do not change 
this population is doomed to die out. 

The pertinent question is not ; Is there an excess of births 
over deaths ? but rather : i We fertility and mortality such 
tl^t a ge neratio n which would bepwinanently subject to 
themwOTld, drn mgllsTire time, that isnJntinrEaFHIe 5 ~afl I^^ 
ducesuffiment children to replace it ? If, for instance, 1,000 
ne^y-Bofff produce in tHe-coufse" of their ]lives exactly 1,000 
children, the population after the death of the older 1,000 
will remain unaltere^ fi fertility and mortality continue to 
be what they were, tire 1,000 children will in the course of their 
lives again produce 1,000 children, and if fertility and mortality 
remain permanently the same, the population will always 
exactly hold its own. If more than 1,000 children are 
produced by a generation of 1,000 newly-born, the population 
will increase ; if less than i,ooctare produced, the population 
will decrease and finally die 

Since we are concerned here with births only, it suffices 
to take into account the female population* The pertinent 
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question then is : Are fertility and mortality such that 1,000 
newly-born girls during the course of their lives give birth to 
1,000 girls ? If it is so the first generation of 1,000 females 
will at its death have been fully replaced by the girls they have 
borne, and the population will remain constant ; otherwise it 
will in the long run increase or decrease. 

The best method for ascertaining how many girls, with 
fertility and mortality as they are, would be born to 1,000 
newly-born girls, consists in computing a fertility table, i.e. in 
multiplying the annual fertility rates by the annual numbers 
of females in the stationary population and adding the products. 

The first fertility table was calculated in 1884 by Richard 
Bdckh.i He took the life table of the city of Berlin for 1879, 
multiplied the number of females of each year of age by the 
fertility rate of that year of age in 1879, and added the products 
so obtained. The sum, 2,172, gave him the number of births 
to 1,000 females on the basis of the fertility and mortality 
of 1879. Since according to the distribution of the sexes 
at birth there were 11053 male births per 1,000 female births, 
he concluded that the real natural increase of the Berlin 

2 172 

population in 1879 was — 1=6 per cent. 2 

2>o53 

Whenever the births by age of mothers are also classified 
by sex the detour used by Bockh is not necessary. The 
annual fertility rates computed by relating the female births to 
the living females can then directly be multiplied by the annual 
numbers of females in the stationary population. Table 55 
shows the procedure for Australia, 1920-1922. Let us take 

^ See Statistisches Jahrbuch der Stadt Berlin, 1884, pp 30-34 

® Bockh calculated five similai fertility tables for 1886-1890 ; the 
author of this book computed five such tables for 1891-1895, and Hirsch- 
berg computed five tables for 1896-1900 (see Statistisches Jahrbuch der 
Stadt Sei/iK, 1893, p, 36; 1897, p. 57; 1899, pp. 101-104; 1900-1903, 
pp, 83-83). A table for Sweden, 1891-1900, was computed by the author 
m 1907, while Rahts (ipia), computed tables for a gioup of Geiman states 
in 1881-1890, 1891-1900, 1901-1910; for Sweden in 1816-1840, 1841- 
1855, 1891-1900; for Denmark in 1895-1900, and for France in 1898-1903 
(see Statistik des Deutschen Beichs, vol. 346, pp. iS*-i9*), Outside of 
Germany the first fertility table seems to have been computed in 1935 
by Dublin and Lotka (see Journal of the American Statistical Association, 
September, 1935, vol. x.t, p. 309). _ Since 1937 many tables have been 
published both in Europe and America. 
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as an example the age of 24 years. The yearly number of 
female births per 1,000 females is 80. If out of 1,000 live- 


Table ss- — Fertilit'S' Table, Austbalia, 1920-1932. 


Years 
of Age 

Female Births pei 
1,000 Females 

Females in Station- 
aiy Population 

Female Births in 
Stationary 
Population 

13 

O’OSS 

909*26 

0-053 

14 

0*241 

908-12 

0*219 

IS 

0-809 

qo6 87 

0-734 

16 

3-169 

905-48 

2-869 

17 

8-913 

903-90 

8-056 

iS 


902*11 

16-968 

19 

34-729 

900*11 

31-260 

20 

42*100 

897-93 

37-803 

21 

54-898 

895-59 

49 166 

2Z 

69-787 

893-12 

62-328 

23 

78-243 

890-51 

69-676 

2-) 

..§0-072 

/S87-79 

71-087 


82-713 


TTVT7 

^ a6 

85-782 

882-00 

75-660 

27 

S2-555 

878-93 

72-560 

2S 

82-477 

875-76 

72*230 

29 

81-816 

872-51 

71-385 

30 


869-18 

66-868 

31 

73-952 

865-77 

64-025 

32 

67-938 

862-32 

58-602 

33 

65-877 

858-78 

56-444 

34 

62-958 

855-14 

53-838 

35 

58-736 

851-38 

50*007 

36 

53-014 

847-46 

44 927 

37 

50-162 

843-40 

42-307 

3S 

46-882 

839-21 

39-344 

39 

40-996 

834-95 

34-230 

40 

31-294 

830-61 

45-993 

41 

24-495 

826-22 

550*239 

42 

21*911 

821-79 

i8-oo6 

43 

15-316 

817-26 

12-518 

44 

9-351 

Si2-6o 

7-599 

45 

5-412 

807-79 

4-373 

46 

2-713 

802-76 

2-177 

47 

1-429 

797-51 

1*140 

48 

0-564 


0-446 

49 

0*201 

786-13 

0-158 

5 ° 

0-037 

779-96 

0*029 

Total . 

1.517-363 


1,318-520 


born females none died before the age of 35, 1,000 live-born 
females -would at the age of 24 bear 80 girls. But since out of 
1,000 live-born females only 888 are found to be Imng at the 
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age of 24 — or to put it otherwise : since, according to the life 
table, 1,000 live-born females do not live 1,000, but 888 years 
between the age of 24 and 25 years — 1,000 live-born females, 
at the age of 24, bear 71 girls only. The sum of the net rates 
of the individual years is 1,318-5. Total fertility (measured 
by female births) is thus reduced by mortality from 1,517-4 to 
1,318-5’. While 1,000 women passing through child-bearing 
age would, according to the fertility of 1920-1922, give birth 
to 1,517 girls, 1,000 newly-born girls would, according to the 
fertility and mortality of 1920-1922, give birth to 1,319 girls, 
A thousand mothers thus would give birth to 1,319 future 
mothers ; and 1-319 would represent the net reproduction rate. 

Since the births according to age of mothers are seldom at 
the same time classified according to sex, it is necessary, as a 
rule, to resort to the detour used by Bockh. In order, there- 
fore, to facilitate comparison, we show in Table 57 the quin- 
quennial results of fertility tables for all countries concerned 
on the basis of total births instead of female births. The 
stationary female population (or the years lived) in child- 
bearing age is given in Table 56, while the quinquennial 
fertility rates are to be found in Table 37. A summary of 
the net reproduction rates, similar to the summary of gross 
reproduction rates (Table 38), is given in Table 58. 

net reproduction rate, of course, must alAyays be 
smaller than the gross reproduction rate. Both rates could 
only be equal if all newly-born girls reached child-bearing 
age and passed through child-bearing age^ Table 59 shows 
how many out of 1,000 newly-born girls enter child-bearing 
age and how many live through the child-bearing period. 
It will be seen, for instance, that in England, according to the 
mortality of 1838-1854, 697 out of 1,000 newly-born girls 
entered child-bearing age and 473 passed through child- 
bearing age, while for 1933 the corresponding figures are 
907 and 788. The last column of tins table shows the avetage 
number of years lived in child-bearing age by the newly-born 
girls. If none of them died before 50 years of age they would 
all live 35 years in child-bearing age. The average number of 
years lived in child-bearing age must, therefore, always be lower 
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Table 56 —Years Lived by 1,000 Live-born Females in Child-bearing 
Age by Quinquennial Age Groups, 1871-1933. 

















I. Westhen and Northern Edroee 

lienmayk 

1885-1894 3,736-16 3,632-78 3,5*3-78 3,403-84 3.375-76 3.i 34'48 2,ggo-i6 23,696-96 

1885-1900 3,970-54 3,882-07 3,784-96 3,676-57 3,558-63 3,433-30 3,203-86 25,509-83 

JOOI-I005 4,154 92 4,07088 3,977-33 3.873-72 3,760-28 3,635 11 3,466-73 26,968-96 

1906-1910 4,2.j5-ag 4 ,i 67'00 4,078-09 3,979'70 3,873’39 3,7SS-4i 3,63l'6o 27,733-16 

I911-191S 4,324-91 4.352-01 4.i69'4o 4.o76'73 3.073-30 3,857-41 3,736-88 28,38064 

1916-1920 4,324 63 4,225-36 4,IO.|.-05 3,973-83 3,840 78 3,733-46 3,588-40 27,793-41 

1921-1925 4,461-09 4,399'63 4,330-15 4,354'58 4,168-10 4,066-20 3,039-96 29,619-71 

1926-1930 4,496-78 4,,t,fO-I5 4,374'37 4.305-65 4,223-Sg 4,121-99 4,004 03 29,965-56 


England 

1933 I4.S07 14,449 14,383 14,313 14.333 14,136 1,1,013 130,034 


France 

1S98-1903 3,814-97 3.700-89 3,56986 3,436-48 3,399'30 3.1.57-03 3,003-16 23,981-69 

1908-1913 4,03567 3,930-73 3,81038 3.085-55 3,557-43 3.419-83 3,367-06 25,70665 

1920-1923 4,220-27 ,|.,II4 24 3,995-30 3,875-57 3,75503 3,639-64 3,486-11 27,076:6 

1925-1927 4,296 4,191 4,076 3,963 3,851 3.728 3,586 27,691 


Germany 
Whole Country 

1881-1890 3,230-09 3,146-51 3,039-51 2,9I3-74 3,774-90 2,629-64 2,483-30 20,217-69 

1891-1900 3,445-48 3,308-41 3,272-35 3 ,i 6 i- 7S 3,038-69 3,905-81 2,765-45 2 i, 9S7'04 

1901-1910 3,713-ai 3,637-00 3,S43'ia 3,439'io 3.324-85 3,200-40 3.065-75 23,933-23 

1924-1926 4,319-90 4,253-12 4,172-00 4,086-49 3,995-14 3,891-70 3.769-14 28,487-58 

1939 4,374 4,317 4.344 4.164 4.076 3.976 3.851 29,002 

1931 4,483 4,431 4,368 4,297 4,218 4,126 4,009 29,931 

Prussia 

1930-193214,466 14,415 14,353 14,383 14,204 14,114 13,999 129,833 

Saxony 

1934-1936 14,406-60 14.346-441 4,271-8114,195-75 14.115-19 I 4,019-07 I 3,898-95 I 29,253 81 

Nortcay 

1871-1880 3,900-57 3,791-97 3,66589 3,528-24 3,381-02 3,226-62 3.073-65 24,567-96 

i88i~i8qo 3,857'96 3,746-27 3,619-00 3,480-45 3,334-10 3.188-23 3,042-91 24,268-92 

igol-igio 4,282-27 4,156-81 4,021-29 3,88404 3,743-17 3.601-37 3.457-93 27,146-88 

1911-1930 4,373-75 4,33S'93 4,083-65 3,938-43 3.801-97 3,663-77 3,521-20 27,617-69 

Sweden 

3,706-67 3,615-96 3,507-37 3.387-17 3.259-18 3,120-is 23,573-77 

1SS1-1S90 3,84874 3,755-34 3,649-32 3.535-06 3,413-26 3,281-05 3.143-49 24,626-26 

1S91-1900 3,999-67 3,8gS-72 3.780-52 3,662-68 3.539-48 3,407-96 3,271-62 25,557-65 

1901-1910 4,204-70 4,096-81 3,970-46 3,861-01 3,739-23 3,610-92 3,474-96 26,967-09 

1911-1915 4,346-85 ,1,242-25 4,128-36 4,016.34 3,899-18 3,772-13 3,036-52 28,041-83 

1916-1920 4,321-08 4,182-92 4,029-99 3,88o-2s 3,740-61 3,606-43 3,469-38 27,230-66 

1031-1925 4,518-00 4I430-79 4,335-83 4.243-2S 4,145-77 4,o37'5i 3,9i4’67 29,625-82 

1926-1930 4,545-28 4,463-35 4,372-04 4,280-So 4,188-46 4,086-47 3,964-85 29,891-15 


2. Easthin and Southern Europe 
Austria 


iSgs-iooo 

1901-1903 

1906-1910 

1913 

1928 

1931-1932 


3.162 

3,056 

2,935 

2,808 

3.674 

3,531 

2.388 

3 . 321-35 

3 , 207-32 

3,082-27 


2 , 8 i 3-'74 

3 , 6 ' 7 o -^2 

2 , 522-94 

3.435*48 

3,325-33 

2 , ZOZ‘QZ 

3 , 074 ‘ia 

2,940-76 

2,800-19 

a,6so‘66 

3,564 

3,465 

3 . 350 - 

3 »a 3 s 8 

3 rT 01 

2.965 

2,819 

4,229 

4.^58 

4,071 

3.98s 

3>803 

3,787 

3,655 

4.303 

4,237 

4,161 

4,078 

3,909 

3,886 

3,760 


19.554, 

20,569-65 

21,428-56 

22,492 


27,780 

28,414 
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Table 56. — ^Yeaiw Lived by 1,000 Live-dorn Females in CHiLD-nnAniNG 
Age by Quinquennial Age Groups, 1S71-1933 — continued. 


Period 



«-29 

Yeais 


35“39 

Years 

Ye'ats 

1 

45-49 1 
j Years ' 

Totfl! 

looi-ioos; 

3 i 34 i '39 

3,188-72 

3,018-55 

Bulgaria 

2,846 66 

2.680 74 

2,520-03 

2,363 79 

19 , 959-88 

1906-1910 

3i227 

3,076 

2,905 

a. 74 i 

2,.sSs 

3.436 

2,205 

19,265 

1931-1926 

3.417 

3,285 

3,318 

2,999 

2,868 

2,742 

2,936 

2,631 

31,070 

1926-1927 

3.58s 

3,463 

3,323 

3.192 

3.063 

2,SlI 

22,376 

ig22-ig23 1 3,89s 

I3.3oi 

1 3,704 

Estonia 

13.610 

13,510 

13,426 

1 3,304 1 

1 25,259 

1881-1890 

3 . 4 S 0‘27 

3,348 74 

3,236-81 

Finland 

3,116-87 

2,985-64 

2.847- IS 

3,706-29 

21,601*77 

igoi-igio 

3,606 02 

3,582-57 

3.464-22 

3 . 339*77 

3 , 211*94 

3,075-70 

2 , 940*73 

23,310-OS 

1911-1920 

3 . 827'32 

3.692-89 

3,551-07 

3,411-80 

3,271-73 

3.132*39 

2, 084-00 

23,871*20 

1931-1930 

4 .i 7 a' 7 g 

4,050-09 

3,922-62 

3.79S-24 

3,676-so 

3 , 544-24 

3,401-88 

26,566-36 

190Q-1901 

1 3.io7'6 

1 2.969-8 

1 2,828-4 

Hungary 

1 2,694-1 

12,556*0 

12,414-7 

12,269-3 

1 18,839-0 

1920-1921 

3 » 372 ‘oo 

3 , 244-35 

1 3,113-05 

i 2 ,q86*c;i 

2,{i&6 86 

2 , 743-47 

2,613*64 

1 20 , 939-88 

1930-1931 

1 3,905 

1 3,8qi 

1 3,689 

1 3.583 

1 3,47s 

>3,307 

1 3,241 

1 25,064 

1931 1 

4.872“ ' 

' 3,189 ^ 

13,910 i 

Italy 
13.823 ! 

1 3.732 

1 3,632 

13,518 

1 26,675 

1929 1 

4,365 

14,323 

14,277 

Latvia 

14.225 

14,170 

14,113 

1 4.046 

129,521 

1930-1931 1 

3,828 1 

3,741 1 

1 3,64s 1 

Portugal 

1 3,540 1 

1 3,433 

1 3,321 

13,205 

1 34,710 

1896-1897 1 

3.670-9 1 

Russia 

so Provinces of Europe 

2,584-2 12,485*6 12,380-8 12,266-9 12,144-4 12,007*1 1 16,539-9 

1896-1897 1 

3.0I1-SS 1 

2,903*20 i 

3,536-041 

2,783-441 

Ulcraine 

2,665-341 

2,536-8^ 

2 , 397*971 

2,236-841 

18,537-16 

1926-1927 1 

3,63I'S8 I 

3,430-60 1 

13 . 325*371 

3,213-58 1 

3,100-701 

' 2,977-30 ' 

23,217-17 

’ igoo-igox 1 

4,oiS ^ I 

Setbia 

2,532“ 12,993 |2,8o 2 l2,6tl 12,419 1 

2,230 1 

19,605 

1931 1 

3, Other Countries 

Cayiada (excluding Yukon and North "West Territories) 

4,425 14,36s 14 , 29 ° 14,205 14 , 112 - 1 4.012 13,898 1 

29.307 

1920-1922 1 

4 , 5 i 8 ' 47 [ 

4,464-94 1 

Australia ^ 
4 , 394 - 151 4,311*19 1 

1 4,216-40 

1 4.108-48 

j t,o86-i6 

1 29,999-79 

1932-1933 1 

4.696 1 

4,055 1 

1 4,000 1 

14,537 1 

1 4.464 

1 4,377 

I 4,266 

1 31,595 

igil-igrS 

4,588-73 

4,S34'8s 

Nei 

4,464*57 

V Zealand 
4,378*29 

3 

4,274*11 

4.1SS-07 

4,014-82 

30,411-04 

1921-1922 

4,649-42 

4,59.5'r2 

4,525*00 

4 > 445‘93 

4,360-18 

4,26i'7i 

4 , 139*73 

30,977-09 

1933 

4,767 

4,727 

4,675 

4,616 

4,548 

4.46s 

4,368 

32,166 


^ JS-IO years. 3 i - t 4 years. ° Excluding Aborigines. 
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Table 57. — Births per i.ooo Women in Stationary Population, 
1S71-1933. 


Pcnod 



I. WrsTHtN AND Nobthebn Europe 
Denmark ^ 

1885-1804 S7'90 481-80 823-57 7f>S-lo 600-70 282-22 27'4I 3,038-79 I'4f)3 

1895-1900 68-70 544-78 848-22 768-18 604-92 270-90 27-03 3,132-73 1-509 

HJOI-190S 83-60 582-56 805-99 767-59 564-05 243-05 25-63 3,162-47 1-524 

1906-1910 103-99 618-36 849-10 726-71 524-89 228-53 21-2S 3,072-86 1-486 

1911-1915 103-37 585-08 78301 657-98 475-21 20907 20-50 2,834-22 1-372 

1916-1920 95-57 543-38 712-21 588-82 410-00 177-98 16-51 2,544 47 1 22S 

1921-1925 106-90 533-24 696-68 551-76 387-85 165-47 16-30 2,45820 I-186 

1926-1930 102-83 478-32 586-29 474-18 310-20 128-75 12-58 2,093-15 1-0I2 

England 

1933 178 1 338 1 399 I 341 I 237 I 108 I 13 11,504 I 0-735 

France 

1898-19033106-27 522-46 606-44 44186 286-33 112-68 1715 2,09319 0-979 

1908-1913*114-74 54769 57179 40202 251-90 93-02 8-8s 1,990-01 0-930 

1920-1923 101-30 540-75 612-67 415-28 240-59 87-54 7’99 2,006-12 0'977 

1925-1927 1 17 544 547 391 217 77 7 1,900 0-929 

Germany 
■Whole Country 

iSSr-iSgo 64-63 S93'C2 898-55 739-59 538-38 224-66 27-04 3,086-77 r-448 

1891-1900 74-87 647-36 948-68 769-47 532-08 212-93 33-B6 3,309-25 1-512 

1901-1910 00-30 668-82 965-14 712-93 479-57 197-12 30-53 3,134-41 i-,(8o 

1924-1926 8i-S7 475-63 588-52 425-11 241-67 88-32 7-47 1,908-59 0-924 

1929 79 414 301 370 22s 88 10 1,687 0-818 

1931 93 384 457 329 198 75 7 1,543 0-748 

Prussia 

1930-1932 1 88 I 393 1 481 1 348 1 209 I 82 I 9 I i,6ro I 0-755 

Saxony 

3924-1926 1 83-83 I 437-36 I 471-49 • 323-88 I 181-87 I 64-20 1 4-74 t 3,557-371 0-757 

Norviay 

1873-3880 25-97 378-95 763-69 833-73 700-57 423-75 100-96 3,225-62 3-573 

3881-3890 28-09 376-29 745-72 797-30 67634 405-65 89-25 3,138-44 3-533 

3901-1910 47-57 439-33 Slo-66 784-99 661-32 387-32 69-82 3,203-03 3-556 

3931-3920 46-37 431-22 70483 693-68 570-78 308-33 55-4° 2,8io-6i 1-365 

Sweden 1 

1873-1880 35-44 384-86 733-50 790-07 664-59 372-56 SS-26 3.034-28 1-454 

1881-3890 40-45 399-08 729-49 784-23 658-15 363-90 52-53 3,027-83 1-455 

1891-1900 54-56 442-09 733-75 752-65 622-45 337-56 44-04 2,987-11 1-435 

1901-1910 75-18 497-96 755-63 727-78 577-93 302-17 36-69 2,973-34 3-4*0 

1913-3915 84-68 4S0-76 674-06 635-82 508-35 26 i ' i 8 29-si 2,674-36 1 288 

19x6-1920 73-22 441-30 599-14 543-30 415-22 213-83 25-39 2,309 20 i-iix 

3923-1925 80-96 430-75 573-11 510-51 387-58 194-46 23-74 2,201-11 1-058 

1926-1930 8i-i3 370-47 464-79 406-44 296-75 143-23 16-92 1,779-73 0-857 


2. Eas-tern and Southern Europe 

Austria 

3895-3900 90 553 778 731 4S7 223 42 2,904 3-431 

I90I-I90S 90-96 565-72 801-70 723-85 4S3-03 227-10 42-90 2,935-26 3-428 

3906-1910 97-58 575-92 784-21 703-71 471-23 224-99 42-59 2,900-23 1-410 

1913 91 543 732 645 434 203 39 2,687 1-305 

I92S 106 391 429 351 232 87 17 1,613 0782 

1931-3932 337 371 392 312 399 71 14 1,476 0-734 
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Table 57. — Births per 1,000 Women in Stationary Population, 
1871-193 3 — conliyiued , 


Period 



Bulgaria 


1901-1905 78-54 

920-13 

042'So 

880 82 547 68 

305-00 

131*27 

3,80s 04 

1-839 

1906-1910 76 

897 

8 93 

795 547 

302 

129 

3,639 

1-760 

1921-1926 120 

810 

856 

626 445 

216 

94 

3,167 

I -534 

1926-1927 130 

781 

806 

603 403 

188 

86 

3,997 

1-446 




Estonia 





1922-1923 I 37 

1 341 

1 SI3 

I438 1 312 

1 143 

t 21 

1 i,Sos 1 

0-877 


Finland ^ 


1881- 

-1890 

65-69 

514*57 

757*07 

746-71 

604 69 

345*10 

52-00 

3,086*82 

1*485 

1901- 

-1910 

50’97 

496*32 

734*15 

721*52 

S 93 69 

32s 99 

46 94 

2,978 58 

1*433 

1911- 

-1920 

55*78 

430*95 

595*40 

565*00 

465-63 

260-43 

39*13 

2,421*32 

l-l6l 

1921 - 

-1930 

59*23 

436-79 

586*57 

508-55 

396-32 

218-79 

32-72 

2,238*97 

I * 07^1 


Hungary 

1900-1001 1176*53 ] 76Q'09 I 791*80 I 62I‘03 I 412*43 I 167-34 1 3i‘45 I 2,069-67 I 1*445 
1920-1921 146*95 672*52 639*97 441 62 296*76 115-92 22-09 2,335*83 1*127 
1930-1931 [163 I 616 I 575 140s 1276 ‘91 1 18 12,144 I I’oii 

Italy 

1931 1144^ 1442^ 5 673 1583 1425 I 189 I 22 12,478 I 1*209 

Latvia * 

1929 I 43 I 358 I S39 I 468 I 323 I 222 1 24 I 1,877 > O’poo 

Portugal 

1930-1931190 1566 [726 1617 1490 I 318 138 1 2,745 I 1*334 

Busiia 

50 Piovincca of Europe 


1896-1897 1 80 

1 799 1 

1831 

1 789 1 496 

Ukraine 

I 278 

1 119 

1 3,394 1 

1*65 

1896-1897 1 96 

1 953 

1 990 

1 938 1 590 

1 330 

1 141 

1 4,038 1 

1*96 

1926-1927 liSS*49 

1 839-70 

1 887*68 

1 743-68 1 50608 

Ssfbia 

' 256-01 

1 73*09 

13.461-731 

1-676 

1900-1901 I327® 

1701* 

1 1,092 

1 680 1 338 

1 141 

1 23 

1 3,324 1 

1*613 


3, Other Countries 

Canada (excluding Yukon and North West Territories) 

1931 I133 I 599 \ 751 1 6ii 1 424 I 176 I 21 1 2,715 I 1*319 


Attstralia ® 


1920-1922 1 

124*31 1 

599*04 f 

751*70 1 

61707 1 

431-47 1 

172*99 I 

16*92 1 

2,713*501 

1-318 

1932-1933 1 

120 1 

4S3 1 

583 1 

430 1 268 1 

New Zealand ® 

III 1 

12 1 

2,007 1 

0-976 

I91I-I9I5 

95'OT 

54S'8a 

793-49 

686*67 

461*06 

186-57 

41-56 

4,700-86 

1*357 

1921-1922 

79*66 

563*10 1 

708*45 

633-51 

417*29 

164*70 

18-S7 

2,645-58 

1*291 

1933 

So 

448 1 

610 

463 

281 

104 

12 

1,998 

0*978 


^ Confinements. ® Live- and still-bom. ^ 15-20 years. 

^ 21-24 years. ® Excluding Aborigines, 
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than 35 years. It was as low as 16-54 European Russia 
in 1896-1897, while it exceeded 30 in England, 1933 ; Holland, 
1921-1930 ; Australia, 1932-1933 ; New Zealand, 1921-1922 
and 1933. The average number for all Western and Northern 
Europe in 1933 was nearly 30, 

What is the range of the net reproduction rate ? The 
highest net reproduction rate ascertained for any large country 
was for the Ukraine in 1896-1897. It amounted to 1-96, which 
means almost a doubling within a generation. Fifty years 
ago the net reproduction rate in Germany, Denmark, and 
Sweden was 1-4 or 1-5. This means a doubling of the 
population within two generations. Conditions were more 
or less the same in the other countries of Western and Northern 
Europe with the exception of France and Ireland, where the net 
reproduction rate was about one ; the population there merely 
held its own. In 1926 the net reproduction rate was less than 
one in France and in Sweden, and especially in England and 
Germany. For the whole of Western and Northern Europe 
it was about 0-93. By 1933 it had dropped to about 0-76. 
It was lower still in England, Sweden, and Germany. In 
Saxony it was about 0-5. 

The net reproduction rate shows how many future mothers 
will be born to present mothers according to present fertility 
and mortality. It is the best gauge for measuring the balance 
of births and deaths. Such net reproduction rates have been 
computed in recent years by the central statistical ofSces of 
Poland,! Germany, 2 and Sweden, ^ and by the Registrar- 
General for England and Wales.^ 

^ See Szulc, Stefan, " Les mesures de I’acroissement naturel,” Revue 
Trimestrielle de Statistique de la Repubhque Polonaise, 1930, vol. vii, pp. 1—16. 

“ See Statislik des Deutschen Reichs, vol. 360, pp. 48-53 ; ibid., vol. 393, 
pp. 31-33; vol. 401, pp. 669-673 ; vol. 433, pp. 30-31. 

^ See Svenges Officiella Statislik, Befolkningsrdrelsen, 1924-1935, 
pp, 67*-68* ; ibid., 1926, pp. 25*-26* ; 1927, pp. 2a*-33* ; 1928, 

pp, ; 19291 PP- 36*-37* ; 1930, pp. 3i*-32* : 1931, pp. 3l*-33*. 

See The Registrar-General’s Statistical Review of England and Wales 
far the Year 1936, Text, pp, 157-159. See also ibid., 1937, Text, pp. 133- 
134; 1928, Text. p. 17S; 1929, Text, p. 130 ; 1930, Text, p. 132; .1931, 
Text, p. 134. The official English net reproduction rates are not as 
accurate as those for Germany, Poland, and Sweden, because the fertility 
rates had to be estimated and because the stationary population was not 
derived from a life table. 

14 
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Table sg — F emale Survivors and Years Lived in Ciuld-bearing Age. 



Females Suiviving 


Yeats 

IS Years 50 Years 

Out of 1,000 

Live-born 

1 

between 

15 and 50 
Yeais 


I. ’Western and Northern Europe 


Belgium 


1841-1850 

670 

446 

19-68 

1856 

681 

41S 

19-41 

i88i-i8go 

744 

SS 9 

23-08 

i8gi-igoo 

762 

592 

24-01 


Denmark 



1840-1849 

70s 

507 

21-56 

1845-1849 

691 

498 

2I-II 

1860-1869 

722 

533 

23-:7 

1870-1879 

7 S 3 

557 

23-14 

1880-1889 

759 

577 

23-59 

1883-1894 

758 

583 

23 70 

1895-1900 

802 

644 

25 60 

igoi-igos 

839 

684 

26 97 

1906-1910 

856 

710 

27-72 

1911-1915 

871 

730 

28-38 

19:6-1920 

S72 

703 

27-79 

1921-1923 

897 

1 

29-62 

1926-1930 

904 

1 786 

29-97 


England and Wales 


1838-1854 

697 , 

473 

20-77 

1S71-18S0 

725 

S 2 I 

22-31 

i88i-i8go 

7 S 9 

564 

23-74 

1891-igoo 

75 S 

580 

23-99 

1901-1910 

799 

647 

25-90 

1910-1912 

828 

689 

27-08 

1920-1922 

871 

742 

28-61 

1933 

907 

788 

30-03 


Scotland 


1871 

698 

469 

20-68 

1891-1900 

766 

564 

33-73 

1910-1912 

818 

652 

26-22 

1920-1922 

848 

6g6 

37-44 

I 930 -I 93 a 

875 

744 

2S-76 


Northern Ireland 


1925-1937 

1 867 

00 

1 27-52 


Irkh Free State 


1925-1927 

1 880 

1 703 

1 38-11 
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Table 59. — Female Survivors and Years Lived in Child-bearing Age 

• — continued. 



Females Surviving 

Years Lived 
between 

15 and 50 
Years 

Years 

15 Years | 50 Years 

Out of 1,000 

Live-boin 

1 

I. Western 

AND Northern Europe — continued. 

France 

1840-1859 

676 

477 

20'27 

1861-1865 

660 

474 

19-93 

1877-1881 

703 

507 

21 36 

1898-1 903 

772 

584 

23-98 

1908-1913 

816 

636 

25-71 

1930-1923 

853 

68i 

27' o 8 

1925-1927 

868 

Germany 

702 

27 69 

1871/72-1880/81 

639 

4 S 2 

1948 

iS8i-i8go 

f>S 3 

481 

20-22 

1891-1900 

696 

538 

21-96 

I9IO-I9IO 

749 

598 

23-92 

I9IO-I9II 

779 

632 

25-07 

1924-1926 

869 

739 

28-49 

1929 

880 

756 

29-00 

1931 

901 

Holland 

788 

29-93 

1840-1851 

644 

424 

19-04 

1850-1859 

650 

431 

19-22 

1S60-1869 

651 

441 

19-43 

1870-1879 

668 

468 

20-14 

18S0-18S9 

712 

S 3 I 

22-08 

1890-1899 

759 

591 

24-00 

1900-1909 

803 

657 

25-90 

1910-1920 

851 

702 

26-49 

1921-1930 

9^3 1 

N01 zvay 

797 

30-31 

1856-1865 

769 

585 

24 00 

1871/72-1880/81 

790 

599 

24-57 

1881/82-1890/91 

782 

594 

24-27 

1891/92-1900/01 

82s 

631 

25-59 

1901/02-1910/11 

867 

677 

27-15 

1911/12-1920/21 

886 

689 

27 62 

1921/22-1930/31 

924 

Sweden 

771 

29 So 

1816-1S40 

719 

513 

22 08 

1841-1845 

748 

SS 9 

23-35 

1846-1850 

734 

549 

22-92 

1851-1855 

726 

531 

22-52 

1856-1S60 

70s 

523 

21-89 

1861-1870 

727 

558 

22-88 
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Table 59. — Female Survivors and Years Lived in Child-bearing Age 

— coniinued. 



Females Surviving 

Years Lived 
between 

15 and 50 
Yeais 

Years 

IS Years j 50 Years 

Out of 1,000 

Live-born 

1 

I. Western and Northern Europe — continued. 

Sweden— continued. 

1871-1880 

749 

580 

1 23'S7 

1881-1890 

778 

614 

24-63 

1891-1900 

809 

640 

1 25-56 

IQOI-I9IO 

851 

680 

26-97 

1911-191S 

878 

713 

28*04 

1916-1920 

876 

680 

27-23 

1921-1925 

911 

769 

29-63 

1926-1930 

916 

Switseilan 

770 

\d 

29-89 

1876/77-1880/81 

721 

515 

21-96 

1881-1888 

755 

549 

23-18 

1889-1900 

786 

592 

24-48 

I9OI-I9IO 

827 

644 

26-05 

1920-1921 

879 

720 

28-37 

2. Eastern and Southern Europe. 

Austria 


1866-1875 

579 

1 371 

17-95 

1870-1880 

578 

384 

17-16 

1895-1 900 

641 

462 

19-55 

1900-1901 

658 

475 

20-11 

1901-1905 

674 

489 

20-57 

1906-1910 

697 

514 

21 43 

1913 

732 

549 

22-49 

1928 

852 

716 

27-78 

1931-1932 

867 

Bulgaria 

738 

28-41 

lgOO-1905 

682 

457 

19-96 

1906-1910 

658 

445 

19-26 

1921-1926 

695 

512 

21-07 

1926-1927 

728 

Estonia 

549 

22-38 

1923-19^3 

1 788 

Finland 

1 651 

1 25-26 

1881-1890 

699 

526 

21-69 

I9OI-I9IO 

751 

574 

23-31 

1911-1930 

778 

580 

23-87 

1921-1925 

836 

667 

26-38 

I93I-X93O 

846 

66s 

26-57 
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Table 59. — Flmall Survivors and Years Lived in Child-bearing Age 

• — continued. 



Females Surviving 


Yeais 

15 Yeais 1 so Years 

Out of 1,000 

Live-born 

1 

between 

IS and 50 
Yeats 

2. Eastern 

AND Southern ! 

Hungary 

Europe — continued. 

I9OO-I9OI 

633 

440 

iS 84 

1920-19^1 

68 s 

509 

20 '94 

I93O-I93I 

790 

Italy 

63s 

25'o6 

1876-1887 

S 88 

409 

1 17-66 

1899-1903 

686 

520 

' 31-26 

lgOI-1910 

701 

537 

21-80 

igiO-IQT^l 

744 

582 

23 ’ 3 S 

1921-1922 

775 

I ^>24 

i 24'63 

1930-1932 

822 

Latvia 

1 693 

1 26-80 

1929 

1 877 

Poland 

1 802 

1 29-52 

Provinces of Poznan and Pomorze 


1921 

742 

578 

23-36 

1923 

769 

617 

24-54 

1923 

777 

632 

24-95 

1924 

790 

648 

25-43 

192s 

793 

660 

25-72 

1926 

773 

Portugal 

63s 

34-85 

1930-1931 

1 773 

1 629 

1 24-71 


Russia 

SO Piovinces of Euiope 


1896-1897 

1 542 1 

Baltic Provinces 

387 

1 i 6-54 

1896-1897 

1 678 ( 

Ukraine 

545 

1 21-6 

1896-1897 

1 1 

430 

1 i8-S4 

1936-1927 

1 734 1 

583 

1 23-23 


Serbia 

1 6go 


I9'6i 


1900-1901 


439 



220 MEASUREMENT OF POPULATION GROWTH 


Table 59. — Female Survivors and Years Lived in Child-bearing Age 

— continued. 


Years 

Females Surviving 

Years Lived 
between 

IS and 50 
Years 

IS Years j 50 Years 

Out of 1,000 

Live-born 

1 


3. Other Countries. 



United States of America 


II Olighial Registration States, Total 


1900-190^ 

803 

604 

1 2 S '03 

1909-1911 

828 

650 

1 36-38 


Massachusetts, Total 


i88g-i8go 

1 723 

506 

2I-8 i 

1893-1897 

749 

540 

2 %-go 

igoo-iQOii 

780 

S93 

24-49 

igog-rgii 

1 823 

651 

26-35 


Canada (excluding Yukon and North West Territories) 


1931 1 

0 

O' 

00 

767 1 

29-31 

Australia (excluding Aborigines) 


1881-1890 

807 

600 

25-12 

iSgi-igoo 


661 

26-71 

igoi-igio 

876 

719 

28-40 

1920-1922 

908 

783 

30*00 

1932-1933 

1 942 

i 840 

31-60 

Nevt Zealand (excluding Aborigines) 


1891-1895 

871 1 

704 

27-95 

1896-1900 

889 

733 

28-82 

1901-190S 

892 

744 

29-06 

1906-igxo 

903 

761 

29-52 

1911-191S 

933 

787 

30-41 

1931-1922 

934 

813 

30-98 

1933 

9S6 

863 

32-17 


3- Net Reproduction Rate of Married Women 
We have shown in Chapter IV, section 7, How separate 
gross reproduction rates may be computed for women who 
never marry and for women who marry. The corresponding 
net reproduction rates can be found by reducing the “ years 
lived in single state ” and the “ years lived after first wedding ” 
according to mortality as shown by the life table. In order to 
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obtain accurate results it would be necessary to compute 
separate life tables (i) for single women, and (2) for married, 
widowed, and divorced women. This is, of course, feasible. 
But mortality in child-bearing age is nowadays so low that 
approximately correct results will be obtained by applying a 
life table for the total female population to each of the two 
groups. Table 60 shows the procedure for Denmark, 1926- 
1930. 


Table 60. — Net Reproduction Rates, Denmark, xgaG-ig30. 



Fertility Rates ^ 

Years Lived by 
Females 

1,000 

Girls Born to i 
Females 

000 

Years; 
of Age 

Illeg. 

Leg. 

Totnt" 

in single 

after 

hist 

Illeg. 

Leg. 

Total 


(i) 

U) 

(3) 

(4) 

wedding^ 

(5) 

(6) 

(7) 

(8) 

1S-19 

6-3 

28,|.-6 

4.497 

4,410 

87 

27-3 

24-6 

51-9 

ao-34 

13-6 

149-9 

4,440 

3.164 

1,276 

42-9 

191-4 


25-29 

lO'O 

99-8 

4.374 

1,649 

2.725 

16-4 

272’0 

288’4 

30-34 

7-8 

67*8 

4.306 

i»043 

3.263 

8-1 

221 ’2 

229-3 

35-39 

5'7 

42-6 

4»223 

S29 

3.394 

4-7 


149-4 

40-44 

2*3 

I7’3 

4,122 

729 

3»393 

1-7 

6 o*4 

45-49 

0'2 

i‘6 

4,004 

667 

3.337 

0>2 

5-4 

5-6 

Total 

— 

— 

29,966 

12,491 

17.47s 


IQIII 



The net reproduction rate computed on the basis of fertility, 
mortality, and nuptiality of 1926-1930 is 1-019. Of the 1,019 
girls borne by 1,000 females, 918 are legitimate, and loi 
are illegitimate children. Since according to the nuptiality 
table 837 out of 1,000 females reaching the age of 50 years had 
married (while 163 had remained single) the net reproduction 
rate of women who married (once or oftener), if measured by 

legitimate births only, was —“=1-097.4 

How do gross and net reproduction rates of women who 
marry once or more compare with the refined ratios of births to 

' See Table 46. 

® See Table 56. 

® Col. (3) X Table 46, cols. (5) and (6). 

* By including the illegitimate girls borne, either before, or during, or 
after marriage, by women who had married (see p. igg), the net repro- 
duction rate of women who married would rise to 1-175. 
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marriages proposed by Gini ? i The i-eproduct.ion rates have 
first of all Iwo points in their favour ; 

(i) In computing the reproduction rates the legitimate 
births are related to the women marrying for the first time. 
By relating the legitimate births to all marriages, the picture is 
obscured. If, for instance, in two countries each woman in 
the course of her life gives birth to four children, the country 
with the lower proportion of remarriages will in Gini’s eom- 
putations appear as having the more fertile women. (Gini 
cannot follow another procedure since he knows only the year 
in which the present marriage was concluded, but not the year 
of the first marriage of the mother.) 

(a) In computing the reproduction rates the disturbing 
influences of migrations are automatically discarded since the 
births are related to the existing marriages (wives living at 
present in the country). The births covered by the births/ 
marriages ratio include births to mothers who married in 
another country ; the marriages include marriages of brides 
who bear children in another countiy. 

But there still remains the decisive question : Would the 
births/marriages ratios be an adequate measure either of 
fertility or of net reproduction if the defects just mentioned 
were remedied, i.e. would a “ corrected ” births /marriages ratio 
which would take account only of first marriages and which 
would discard the disturbing influences of migrations be as 
instructive as the reproduction rates ? In order to answer 
this question it is necessary to examine how mortality is dealt 
with in the various computations. 

The legitimate gross reproduction rate assumes that of 
' 1,000 live-born girls (Nj) who marry none dies before having 
passed through child-bearing age, and it shows how many 
legitimate girls (Ng) under this assumption would be born to 
Nj. T’be legitimate net reproduction rate assumes that 
r,ooo live-born girls (N3) who later would marry are subject 
to present mortality, and it shows how many legitimate girls 
(N4) under this assumption would be born to Ng. The treat- 
ment of mortality, then, is perfectly clear, In computing the 

^ See pp. 61-63. 
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gross rate mortality is excluded altogether ; in computing the 
net rate mortality is taken account of fully. The “ corrected ” 
births /marriages ratio holds an intermediate position between 
gross and net reproduction. It excludes mortality before 
the first marriages but takes account of mortality after the first 
wedding. This in itself, to be sure, is unobjectionable. It 
would also be possible to compute a corresponding reproduc- 
tion rate which may be called nuptio-reproduction rate. Such 
a nuptio-reproduction rate assumes that 1,000 live-born girls 
(N3) who later would marry all survive their first wedding 
and are subject to present mortality after their first wedding, 
and it shows how many legitimate girls (N4) under these 
assumptions are born to N3. In order to crystallize the 
difference between the “corrected” births /marriages ratio 
and the nuptio-reproduction rate, it will be best to choose a 
concrete example ; 

The nuptio-reproduction rate for 1930 assumes that those 
females living in 1930 who, according to the nuptiality of 
1930 (first-marriage rates by age), would not remain single, had 
been subject to the mortality of 1930 after their first wedding, 
and it shows how many girls would be born to them under these 
assumptions and with fertility of 1930 (fertility rates by age). 
The “ corrected ” births/marriages ratio for 1930 accepts 
that the women who actually married for the first time in the 
period 1905-1930, after their first wedding were subject to the 
actual mortality of 1905-1930, and it shows how many children 
were actually born to them in 1930. It is obvious, therefore, 
that even the “ corrected ” births /marriages ratio does not 
convey a clear-cut picture either of the gross reproduction 
corresponding to present fertility or of the net reproduction 
corresponding to present fertility and mortality. 

4. Stable Population 

The net reproduction rate shows the balance of births and 
deaths in a population whose age composition is that of the 
stationary population, that is, of the population constantly 
subject to the mortality indicated by the life table. Is it 
possible likewise to measure the balance of births and deaths 
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for a population constantly subject to the mortality indicated 
by the life table and also constantly subject to the fertility 
indicated by present fertility rates ? This is possible, of 
course, only if such a population ultimately should become 
stable, that is, if it should acquire a stable age composition. 
The problem then arises : Will a population constantly 
subject to the same fertility and the same mortality ultimately 
become stable ? 

The mathematical elements of this problem have for a long 
time attracted the attention of both European and American 
mathematicians. They have come to the conclusion that a 
population with a constant fertility and mortality will in fact 
ultimately become stable. A comparatively easy approach to 
the computations necessary for ascertaining the age composition 
and the birth and death rates of the stable population is to be 
found in the report presented by Bortkiewicz to the 1911 
congress of the International Statistical Institute. ^ Pie starts 
from the stationary population according to the German life 
table for 1891-1900 and shows what will be the ultimate age 
composition, that is, the age composition of the stable popula- 
tion, if the population increases every year by 7, 14, 21 or 28 
per 1,000.2 The formulas which he uses for the first two 
years of age are rather complicated.® It will suffice to quote 
the more simple formula for the ages from two years on ; 

in which the several symbols have the following meaning : 

CT® indicates the number of persons x to k+i years old in the 
stable population ; 

r is the yearly increase ; 

ij; is the number of persons w to aj-fi years old in the stationary 
population. 

^ Bortkiewicz, L, von, " Die Sterbeziffer und der Fraueniiberschuss 
in der Stationaren und in der Progressiven Bevolkerung, zugleich ein 
Beitrag zur Frage der Berechnung der * Verlebten Zeit Bulletin de I’insti- 
tut international de statistique, 1911, vol. xix, Part II, pp. 63-138. 

_ “ The yearly rate of increase which is identical with the difference of the 
birth rate and the death rate would be in those cases 6-98, 13 90, 30-78 or 
37-62 per 1,000. 

® See Bortkiewicz, p. io6, 
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If, then, the number of females between 30 and 31 years in 
the stationary population is 68,046, he finds as the number 
indicating the 30 to 31 year old females in the stable population 
increasing by 38 per 1,000 : 

38,631 = i-028“"‘’“x 68,046 
His tables for the female sex thus read as follows : ‘ 


Years 
of Age 


With a Yearly Increase of Population per 1,000 


14 


z8 


68,046 


58,979 


SI 


171 


44,440 


38,631 


Total 


4,396,263 3.520,093 2,882,494 


2.409.388 


2.051.297 


Since the stationary female population with 100,000 yearly 
female births and 100,000 yearly female deaths numbers 
4,396,363, the average expectation of life is 43-96 years, the 


death rate 


1,000 


43-96 


= 32 -' 75 , and the birth rate, of course, also 


33-75. The birth rate of the stable population can be 

immediately derived from the totals above. In case of an. 

p . • 1,000 rp.. , 1 

increase of 7 per 1,000 it is ^ =38-41, etc. The death rate 

can then be derived from the birth rate. Since with a yearly 
increase of 7 the yearly rate of increase is 6-98, the death 
rate is 28'4i— 6-98=2i-43. The various birth and death 
rates are as follows : 2 


Yearly Increase 
per 1,000 

Yearly Rate of 
Increase per 
1,000 

Birth Rate per 
1,000 

Death Rate per 
1,000 

0 

— 

23*75 

22-75 

7 

6-98 

28-41 

21-43 

14 

13-90 

34-69 

20’79 

ai 

20-78 

41-50 

20'72 

aS 

27*62 

48-75 

21-13 


^ See ibid.y pp, 133—136, ® See tbid .^ p. 108. 









326 MEASUREMENT OF POPULATION GROWTPI 

Eortkiewicz had come to the conclusion that a population 
constantly subject to the same mortality and with a constant 
rate of increase must ultimately become stable, that is to say, 
have a stable age composition, a stable birth rate, and a 
stable death rate. Pie had also shown what will be that stable 
age composition and how the stable birth and death rates may 
be derived from that stable age composition. But since one 
of his assumptions, the stable rate of increase, was not and 
could not be based on the actual conditions presented by some 
specific statistical example, his findings, interesting as they were 
from a theoretical standpoint, did not attract the attention of 
demographers. 

The attention of demographers was indeed only aroused 
when 14 years later the American mathematician, Lotka, who 
for a long time had studied the theoretical problems of the stable 
population, published in collaboration with Dublin, the well- 
known article “ On the True Rate of Natural Increase as 
Exemplified by the Population of the United States, 1920.” 1 
Unlike Bortkiewicz, who had started from a given mortality 
(Germany, 1891-1900) and a fictitious stable rate of increase, 
they started from a given mortality and h given fertility 
(United States, 1920), and their object was to find the stable 
rate of increase corresponding to that mortality and fertility. 
Their approach is highly mathematical, and we shall confine 
ourselves here ^ to showing how through Lotka’s formulse 
the yearly stable rate of increase (r) ^ may be derived from 
the net reproduction, rate. If 

^ Journal of the American Statistical Association, September, 1925, 
vol. XX, pp. 305-339. 

“ For further details, see Fertility and Reproduction, pp. ZI-3S, 41-92. 
The bibliography there given may be supplemented here as follows : 

Wicksell, S. D., “ Nuptiality, Fertility and Reproduction,” Skandinavisk 
Akluarietidskrift, 1931, pp. 125-157. 

Landsberg, Otto, “ Die Messung des natiirlichen Wachstums der 
Bevblkerung,” Allgetneines Statistisches Archvo., vol. 23, pp. 93-98, lena, 
1933. 

Rich, C. D., “ The Measurement of the Rate of Populatioh Growth,” 
Journal of the Institute of Actuaries, vol. Ixv, Part I, pp. 38-77, London, 
1934- 

Wicksell, S. D., ” Bidrag till den formella befolkningsteorien,” Stats- 
ekonornisk Tidshrift, i934, PP' t-^94' 

It should be noted that Lotka designates by r the yearly rate of increase 
(difference between birth rate and death rate), while Bortkiewicz designates 
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Ro==net reproduction rate 

Ri=suni of terms constituting Rq multiplied by years of age 
at confinement 

R2=sum of terms constituting multiplied by years of age 
at confinement 



An approximate value of r can be found by the following 
formula : 



The mean length of a generation (T) within which the stable 
population increases by the proportion indicated by the net 
reproduction rate can best be obtained through the formula : 

logRp 

log (i+z) 

The net reproduction rate indicates by what percentage a 
population constantly subject to a certain fertility and a certain 
mortality will ultimately increase or decrease within a genera- 
tion. We have shown how the ultimate yearly rate of increase 
or decrease may be dei'ived from the not reproduction rate, how 
the age composition of the stable population may be computed, 
and how the ultimate yearly birth and death rates may be 
derived from this age composition. We shall now briefly 
consider the results of such a computation for England. 

With a crude birth rate of i4'4 and a crude death rate of 
13 ' 3 , the yearly rate of natural increase in 1933 was 2-1. If 
the net reproduction rate were i, and if fertility and mortality 
remained constant, the population of England would ultimately 
have the age composition of a stationary population corre- 

by r the yearly increase computed from the status at the heginning of the 
year. If we call this yearly increase i 

_ log (i+r) 

’’ loge 
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spending to the life table for 1933, with a birth rate and a 
death rate of 16-45 natural increase. But the net 

reproduction rate of England in 1933 was 0-734.1 This means 
that if fertility and mortality remain constant, the population 
will ultimately decrease by 26-6 per cent within each generation, 
or by 10-3 per 1,000 per year. The ultimate birth and death 
rates derived from the age composition of the stable population 
are 1 1 -I and 31 -4 respectively. If, then, fertility and mort-ality 
should remain constant, the birth rate will decrease from 14-4 
to II -I, and the death rate will increase from 12-3 to 21-4. 

The results thus obtained show the present and the ultimate 
condition of population growth and decrease. But they 
tell us very little about the changes due in the near future. 
Unfortunately there is no formula which might be used for 
computing the development till the population has become 
stable. This development can only be ascertained through a 
special computation based on fertility and mortality rates by 
age. Such a computation has been carried out recently for 
England by Dr. Enid Charles, It appears that if fertility and 
mortality should remain what they were in 1933, the population 
of England, which in 1933 was 40,350,000, would increase 
by about 550,000 more and would reach its peak in 1943, when 
the birth and death rates would be 13-85 and 13-84 respectively. 
From then on it would decrease constantly. In 1953 it would 
drop to the level of 1933 ^ birth rate of 12-84 and a death 

rate of 15-45. By the year 2000 the population would be 
reduced to 29,270,000, or by 27 5 per cent as compared 
with 1933. The birth and the death rate would be ii-i and 
21-4 respectively, that is to say, they would correspond to the 
birth and death rates of the stable population. It would thus 
take two-thirds of a century until the stable population would 
be reached approximately, and the population in this period 
would decrease by only 27-5 per cent. But from then on the 
population would decrease by 26-6 per cent every generation, 
i.e. every 30 years. 

^ Foi the changes in fertility and mortality necessary to raise a net 
reproduction rate to i, see Sauvy, Alfred, “ Sur les taux de stabilisation 
d’une population,” jfow'nal de la Soci6U de Stathtigiie de Paris, vol. 75, 
1934, pp. 51 - 56 . 
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Table I.— Mean Population 

I, Wester?i and Northern 



AU data—Tvith the exception of France (a)» 1841-1860, 1871-1919, Germany (a), 18^1-1933, and Total (2), 
refer to the present territory, but those for Germany 1841-1910, ere slightly too high as they include the 
at by summing up all columns, except France (i) and Germany (i), and fidding for 1911-1914 nnd 1915-1919 

2. Other Couniries, 



AU data— with the exception of Austna (2), 1871-1913, Czechoslovdda, 1901-1914, and Hungary (2), 1911- 
tefer to the present terntory. The data for Australia wa& New Zealand do not include the Aborigines. 

1 1872-1875 only. ® i 873 ”i 875 only. * < 


® i^B-i8So only, ^ 1S88-1890 only, ® 1911-1913 only., 
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(in Tpiousands). 

1841-1933, 



— I'flfei' Co tlie wrritoryof rhe respective period. The daw for France (s), Ceimany (3), and lotal (a), 
small temcories ceded to Belgium and Denniirk through the Treaty of Versailles. Column Total was amvod 
az 7 ,ooo and 235,000 respectively for the small cciritories ceded to Belgium and Denmark. 

i87r-i033. __ . 


S' PortUBJl Rumania Spain Amltalia Years 



igiS— refer to the tarritory of the respective period, AU data for Ausu-ia (a), Czechoslovakia, ajtd Hungary (3) 
I9i2-i9i4 0nly. 1919 only. * igiS-igiS only. ioi< oniv 

15 
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Tabli.' II.— 
I. We^krn and Northern 



All data— with the excention of France (a), 1841-1860, 1871-1919, Germany (a), 1841-1933, anti Total (a), 184I" 
the present cerrifory, but chose for Germany U), 1841-igro, are sliglidy too high as they include the fimoll tmitories 
colutnns,exceptFranca(i)ajid Germany (i),and adding for I9ii-i9i4and 1915-1919 : 6,054 and 3,636 respectively 

a. Other Countries.^ 



All data— with the exception of Austria (2), 1871-1018, CafechosbvaMa, 1901-1918, and Hungary (2), 1911-1918— 
present territory. The d ata for Anstrslia and New Zealand do not include tho Aborigines. 

^ 1872-1875 only. 3 1873-1875 only, ^ 18^8-1880 only, ■* 18B8-1890 only. ^ 1911-1913 only. 



















fcARLY Births. 
’^. urope , 1841-1933. 
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919 — prefer to Che territory of the lespeccive penod. The data for Franco (a), Germany (a), and Total Cs) refer to 
eded to Belgium and Denmark through the Treaty of Vetsaillca. Column Total was arrived at by aumming up all 
It the amall tetritonoa ceded to Belgium and Denmark. 

871-1933 ■ 



to tha territory of the respective period. All data for Austria (a), CzechoslovaWaj andHungfiry (2} refer ta the 
^ 1912-1914 only. ’ only, * 1919 only. ® 1915 only. 
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Table III. — Women or Child-dlaring- Aor, 1907 1234. 


Countiy 

Dale 

'I'otal 

Population I 

Women 
15-50 Yeats 

Per Cent 

Belgium . 

I. IFestei/j 

31 Dec. 1910 

and No ) them i 
7,423,784 

linnpe. 

1.919,636 

25 86 


31 Dec. 1920 

7,406,299 

2,056,435 

689,816 

27-77 

Denmark. 

1 Feb. 1911 

2.7 .S 7 .076 
3,267,831 

25 02 


I Feb. 1921 

848,626 

25 97 


5 Nov 1930 

3,550.656 

958,344 

26-99 

England 

2 Apr. 1911 

36,070,492 

9,988,233 

27-69 

and Wales 

icj June 1921 

37,886,699 

10,712,239 

28 27 


26 Apr. 1931 

39,952.377 

11,192,060 

28-01 


30 June 1933 

40,350,000 

11,148,300 

27-63 

Scotland . 

2 Api. 1911 

4,760,904 

1,271,616 

36 71 


19 June 1931 

4,882,497 

1,336,724 

27-3S 


26 Api . 1931 

4,842,980 

1,306,411 

26 98 

Iieknd . 

3 Apr. 1911 

4,390.319 

1,079,780 

24-60 


18 Apr. 1926 

1,228,553 

1,038,218 

24-55 

Noithein 

2 Apr. 1911 

f, 250 . 53 t 

1,256,561 

328,233 

26 25 

Ireland 

18 Apr. 1926 

329,484 

26-22 

Irish Flee 

3 Api. igii 

3,139,688 

751,547 

23-94 

State 

r8 Apr. 1926 

2,971,992 

7 oB, 73‘1 

23 85 

France 

5 Mar. 19 n 

39,192,133 

10,138,099 

25-87 


6 Mar. 1921 

38,797,540 

10,703,87s 

27-59 

Germany . ^ 

7 Mar. 1926 

40,228,481 

10,961,293 

27-25 


1 Dec. igio 

57,798,427 

14,719,865 

25 47 


8 Oct. rgig 

60,412,084 

17,417.543 

28 83 


16 June 192s 

62,410,619 

18,095,155 

28-99 


30 June 1929 

63,958,000 

18.680.000 

18.683.000 

20 2: 


30 June 1931 

64,630,000 

28-91 

Saar Terri- 

r , ' 

19 July 1927 

770,030 

219,441 

28-50 

Holland . 

31 Dec. 1909 

5,858,175 

1 , 453,752 

24-82 


31 Dec. 19Z0 

6,865.314 

1,749.988 

25-49 

Norway . 

31 Dec. 1930 

7,935.565 

2,058,727 

25-94 

I Dec. 1910 

2,357,790 

580,994 

24-64 


I Dec. 1920 

2.649,77 s 

069,240 

25 26 

Sweden . 

I Dec. 1930 

2,814,194 

739,068 

26-26 

31 Deo. 1910 

5,522,403 

1,338,700 

24-24 


31 Dec. t9iS 

5,712,740 

1.399,300 

24-49 


31 Dec. 1920 

5,904,489 

1,488.863 

25-22 


31 Deo. igas 

6.053,562 

1,574,600 

26-01 

Switzerland 

31 Dec. 1930 

6,141,571 

1,637,950 

26-67 

I Jan. ign 

3,755.740 

977.311 

26 02 


I Jan. 1921 

3,881,873 

1,076,200 

27-72 


X Dec. 1930 

4,066,400 

1,144,748 

28-15 

Austria , 

3 

31 Dec. 1910 

. Other Countri 
6,645,984 

es 

1,730,993 

26-05 


31 Dec. 1922 

6 , 533.702 

6,678,527 

1,879,370 

28-76 


31 Dec, 1927 

1,945.386 

1,857,336 

29-13 

Bulgaria . 

33 Mar. 1934 

6,760,233 

27-47 

31 Dec. 1910 

4.337.513 

968,764 

22-33 


3t Dec. 1920 

4,846,971 

1,204,393 

24-85 


31 Dec. 1926 

5.478,741 

1 , 397.254 

25-50 
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Taull [II. — Women or Child-ui-'abing Age, i9o7-iy3+ — cnntimind . 


Couiitiy 

Date 

Total 

Population 

Women 
15-50 Ycius 

Pei Cent 


2 Other Countries — continued. 


Czecho- 




27.50 

Slovakia 

15 Feb. 1921 


3,744.29s 

Danzig . 

I Nov. 1923 

366,730 

103.443 

28-21 

Estonia . 

28 Dec. 1922 

1,107.059 

310.471 

28 04 


I Mar. 1934 

1,126,413 

309,497 

27.48 

Finland . 

31 Dec. 1910 

3.1 fS, 197 

761,217 

24-44 


31 Dec. 1920 

3.364,807 

871,99s 

25.93 


31 Dec. 

3,667 .067 

984,932 

26-86 

Gicccc 

27 Oct. 1Q07 

2,631,952 

661,32s 

25-13 


I Jan. 1921 

«;, 03 t ,790 

1,285,550 

25-60 


16 May 1928 

6,204,684 

1,634,983 

26-35 

Hungaiy . 

31 Dec. igio 

7,606,971 

1,870,147 

34-58 

31 Dec. 1920 

7,980,143 

2,186,446 

27-40 


31 Dec. 1930 

8,688,319 

2,423,645 

27'90 

Italy 

to June iijti 

34,670377 

8,525,145 

24-59 

I Deo. 1921 

3 ». 7 10.576 

9.945,287 

25-69 


21 Apr. 1931 

41,176,671 

1,596,131 

10,874,984 

26-41 

Latvia 

14 June 1920 

445.523 

27-91 


10 Feb. 1925 

1,844,805 

532,6m 

28 87 


10 Feb. 1930 

1,900,045 

545,102 

28 69 

Lithuania 


3,028,971 

556,007 


proper . 

17 Sept. 1923 

27 40 

Memcl 



38,281 


Territory 

20 Jan. 1925 

141,64s 

27*03 

Poland 

30 Sept. 1921 

25,694,700 

6,798,699 

26-46 

Portugal . 

I Dec. 1911 

5,960,056 

1 , 533,354 

25 '7 3 

I Dec. 1920 

6,032,991 

1,607,009 

26-64 


I Dec. 1930 

6,825,883 

1,803,076 

26-42 

Rumania . 

19 Dec. 1912 

7.234.920 

1,719,991 

2377 

Russia 



21,886,051 

26-68 

(Europe) 

17 Dec. 1926 

82,045,588 

Spain 

31 Dec. 1910 

1 9 . 995.686 

4,999.041 

25 00 

31 Dec. tgzo 

21 ,■^89,842 

5,524,960 

25-83 

Canada . 

I June tgii 

7,206,643 

1,726,576 

23-96 


I June 1921 

8,787,949 

2,140,979 

24-36 


I June 1931 

10,376,786 

2,570,790 

24-77 

United 

15 Apr. 1910 

91,972,266 

105,710,620 

23,887,916 

25 97 

States of 

I June 1920 

27,431,979 

25 95 

America 

I Apr. r930 

122,775,046 

32,635,510 

26-58 

Australia . 

3 Apr. 1 91 1 

4 , 455,005 

1.168,351 

26-23 


4 Apr. 1921 

5 , 435,734 

1,407,879 

25-90 


31 Dec. 1932 

6.604.517 

1,727,406 

26 IS 

New Zea- 

2 Apr. igtr 

1,008,468 

261 ,798 

25-96 

land 

IS Oct. 1916 

1,099,449 

295,455 

26*87 


17 Apr. 1921 

1,218,913 

321,323 

26*36 


20 Apr. 1926 

1.344,469 

355,031 

26-47 


I Apr. 1934 

1,476,026 

386,536 

26-19 


All data refer to the pressent teiritory, except those for Belghiin ; Denmark, 
igi I ; France, 191 1 ; Bulgaua, 1910; Greece, 1907 ; Italy, 191 1 ; andRumania, 
igiz (which refer to the territory of the respective period). The data for 
Germany exclude the Saar Territory. 



Table IV,— Women of Child-bearing Age by Quinquennial Age Groups, 1S71 I933- 
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1925 63,646 36i,6ir 356,906 198,565 145,317 55,580 15,174 1,196,799 578,501 

1926-1927 73,105 359,694 329,026 230,479 132,07s 57A05 14 , 353 1.196.137 578,951 

1928 70,723 357,263 327,368 191,942 133,151 2.7,507 11,313 1,139.268 552,509 

1929 70,927 341,869 302,896 179,873 127,088 .,0,162 12,154 1,080,969 — 
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L/ive- and still-born. - 15 to 20 years. ® sr to 24 years. 

Excluding also Province of Quebec. ^ Excluding Aborigines. 
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Table VI —Yi 
I . Western and Not 



(1) (2) 

X871-25 68 z ,786 144,208 

1876-80 662,789 139,950 

1881-85 681,281 142,868 

1886-90 677,631 142,187 

1891-95 679,561 141,688 

1896-DO 651,019 136,523 

igoi-05 650,548 135,226 

igo6-io 624,983 131,784 

19X1-14 603,550'^ 126,081 


AU<lntar-~with the exception of Austxi 5 .( 2 ), i87x-roi&, Czechoslovakia, igoi-ipi 8 , and Hungary (3), 19H- 
.prwent territory. The data for Australia and New Zealand do not include the Ahoriaines. 
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tier ID the territory of the respective period. The data for France (2), Gcnnany (2), and Total (2) refer tc 
} lielgiuni and Dentuack tlirough the Treaty of Versailles. 

id officially for Belgium at 1 15,000, for England and Woles at 577,000, for Scotland at 74,000, for Northorr 

i,000. 

)i4 .md 19I5“"I9I9 : 3,326 and 4,210 respectively for the small tcmtorics ceded lo Belgium and Denmark 
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Abortion, 1-3 

Abridged life table, 16S, 177-80, 188 
Abitinence, 1—2 

Age at marriage, 4S-7, Si. 94-95 
Age composition of population, 5, 
101-3, 106-15, 118-9, 133-43, 
148, IS3, 3SS, 161, 164^. 182-3. 
187-9, 192-3, 206, 223 
Age of mothers at birth, 23-7, 45-7, 
106-59, 207, 209, 241-7 j not 
recorded m England, 5, 45, 125, 
130-a, 134. 145-6, 215 
Albania, 9 
Alsace-Lorraine, 68 
Antenuptial conceptions, 18-22, 80 
Argentine, 12 
Arizona, 11 
Arkansas, ii 
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